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r 
to various app l ica t ions . I t s gerndnation improved due to 
oilcake app l ica t ions . I t harboured leas t nematodes and 
pa ra s i t i c Tangi aroun.; i t s root . Tomato cv. oioux was the 
poorest in t h i s respect . 
The growth of ^ . album as well as the tomato cu l t i va r s 
declined due to 2, 4-D appl ica t ion. However, t he i r growth 
in.proved s ign i f ican t ly when a l l the three o i l ca t e s e i t h e r 
alone or when coiubined with other chemicals were applied, 
iivcn in iicproving tha growth margosa oilcake was the bes t . 
i/ce to applicL^ti^n of oilcakes even the competition ef fec t 
of G.. aIbum on t j^ato cu l t ivars seemingly disappeared. The 
aldicarb and :„argo3a oileasee i.ixrare was best i n reducing the 
population of neL.atodes. «11 the treatnent-s except z.ineb 
caused increase .in fUngal population. Margosa oilcake and 
i t s 'different co-:,oinatijns have been more effect ive in increas-
ing the frequency of saprophytic fungi and decreasing the 
frequency, of pa ras i t i c forms. 
The present study has demonstrated that oilcakes have 
some a t t r i bu t e by which they can suppress the seed germination 
of sor.e weeds as v;ell as they are capable of suppressing plant 
nematodes and pathotrophic fungi. 3y the appl icat ion of o i l -
cakes control of these grwp of pests can be possibly achieved. 
However, i t s effect on various kinds of weeds needs further 
i r .veotigations. 
p a r a s i t i c fLingi was also suppressed due to addit ion of 
a l l the thre3 oilcakes in various stages of decomposition. 
. ar.%)sa oilcake was fjund to be the best in suppressing 
the seed germination of C, album and reducing the population 
of n^rr.atoaos and fungi. I t was also best i n improving the 
see a gerij. nation of toTi^ ato c u l t i v a r s , 
rtitn the appl icat ion of di f ferent combinations of a 
fungicide (^1 BJ), a heroicide ( 2,4-D) and a nematicide 
(«.ldicaro) and oilcakes of cas tor , margosa and groundnut, 
taer - was, in genera.1, suppression in the seed germination 
3-" 1' album and ir.proverent of seed germination of tomato 
ci t i va r s in a i l the tnree oilcakes when added alone or 
m con.oination vith otner pes t i c ides . Highest reduction 
in seed geminat ion of G.. album grown alone or together 
with tomato cu l t ivars v/as ooserved in 2, 4-D + margosa cake. 
..argosa cake was fobnd to be the best among the oilcakes 
s t jd ied as i t was inn io i tory to the seed gerrrdnation of 
2 . album only. 
rtlaicaro ana margooa oilcake or the i r combinations 
//ere ,.,oot: effect ive in reducing the population of nerratodes, 
i-Yequency of saprophytic i\ingi increased and those of 
p a r a s i t i c forms aecroased due to oilcake appl icat ion or the i r 
c'j;..bir-bti jns w^  tn otner cherracals. Among the tomato cu l t i va r s , 
Jutton nejt of a l l was found to oe the best in i t s response 
cu l t iva r s of eggplant. Tomato cv. outton best of a l l and 
eggplant cv. fusa nuruki fared best i n the competition. In 
cou.parison to eggplant cu l t iva rs tomato cu l t iva rs suffered 
more in co:;,pe t i t ion with the weed. This led to se lec t ion 
of th is coinbination ( Tomato and G,, album) for further 
s tud ies , population of nematodes and fungi increased around 
the roots of weeds as well as cu l t iva r s of tomato and egg-
plant . Doil with more weeds had n:ore population of nematodes 
and fungi. Individual population of nematodes encountered 
vi 2. , lylenchorhynchus brassicae , Hoplolaious indicus , Heli-
cotylenehus indicus . rlotylenchulus renlforrais and I'.'eloidogyne 
inco-:ni ta larvae also increased around the roots of eggplant 
or to;..ato cu l t ivars and the weeds. 
Difx'erent concentrations of water solubl3 fract ions of 
cas tor , margosa and groundnut oi l -cakes were found to suppress 
the gerrrj.nation of Q. album seeds. Higher concentration of 
a l l the oilcakes wejre more effect ive i n suppressing the seed 
geminat ion . /.hen seeds of C_, album and tomato cu l t i va r s 
were sown e i t h e r alone or together in s o i l containing o i l -
cakes of cas tor , margosa and groundnut in different s t a t e s 
of decomposition, the seed germination of C, album was 
inh ib i t ed , /,'ith increase in decomposition periods, a 
corresponding decrease in the germination of C. album was 
noticed. On the other hand, seed gerrrlnation of tom.ato 
c. j t i va r s was not affected, population of nematodes and 
But t h e i r e f fec t on weeds seeds which remain i n s o i l in 
cu l t iva ted f ie lds has not received any study. In the 
prssent study an attempt has been made to examine the 
ef fect of oilcakes on weeds found to be dominant in 
vegetable f ie lds i n and around Aligurh. Their e f fec t on 
fungi and plant nematodes has also been s tudied i n such 
app l i ca t ions . In order to have comparative idea some 
pes t ic ides (fungicide, nematicide, herbicide) were also 
included i n such s tud ies . 
ourvoy of vegetaole crops ( touato, eggplant and cau l i -
flower) in and around Aligarh showed the heavy in fes t a t ion 
by di f ferent kinds of weeds. Out of th i r t een to f i f teen 
species of weeds encountered in the heterogenous weed 
cooriunity Che no podium album, Gynodon dactylon and Cyperus 
rotundus were found to be dominant species in tomato and 
cauliflower f i e l d s . Portulaca oleracea, Trianthema monogyna. 
C_. dactylon and C_. rotundus were dominant in eggplant crops . 
They exhibi ted high frequency, abundance and density. 
irtfhen competitian ef fect of G. album on the growth of 
five cu l t i va r s of tor.ato was studied under controlled 
condit ion, a l l the cu l t iva r s suffered. Their fresh and dry 
weights were s ign i f ican t ly decreased. The reduction in 
grov;th was d i rec t ly proportional to the number of weeds 
err.ployed to offer competition to tomato cu l t i va r s . s imi la r ly , 
P. oleracea and i.. mono.^ yna reduced the growth of five 
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r i a n t nematodes, pa tho t roph ic fungi and weeds are 
impor tant segnients of s o i l b i o t i c comniunity i n c u l t i v a t e d 
f i e l d s and they d i r e c t l y inf luence the crop p r o d u c t i v i t y , 
j o i 1 i n c u l t i v a t e d f i e l d s i s sub jec ted to a v a r i e t y of 
an.e n.n.ents and a p p l i c a t i o n s of manures, f e r t i l i z e r s and 
dift^erent kind^ of p e s t i c i d e s with an aim to improve the 
crop product ion by supplying b e t t e r n u t r i t i o n and c o n t r o l l -
ing pa tno t roph ic organiSES. weeds, inc luded i n the ca tegory 
of pes t s i n the rr-odern terminology, occupy unique p o s i t i o n 
anong p e s t s . iaey re juce t h e - y i e l d of crops by depe le t ing 
the n u t r i t i o n a l supply rneant for u s e f u l c rops . They a l s o 
coi.ipete with crops for space , l i g h t , e t c . In order to 
c- introl i \ ingi , nematodes and weeds, va r ious kinds of chemicals 
are used for the s p e c i f i c group of p e s t s . This leads to 
r a a i t i p l i c i t y of chen i ca l s t h a t are app l i ed to a s ing le c rop . 
l l u l t i p l e c o n t r o l i s suggested for such s i t u a t i o n s but 
such broad spectrum chemicals are few. Oi l -cakes have 
rece ived r ecogn i t i on as u s e f u l s o i l organic amendments for 
the c o n t r o l of p lant nern.-.todes and c e r t a i n pa thot rophic i^jngi. 
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INTRODUCTION 
A g r i c u l t u r a l p e s t s are impor tan t components of the 
agro-ecosys tems . V i ruses , b a c t e r i a , fung i , nematodes and 
i n s e c t s t h r i v e on a v a r i e t y of crops of economic importance 
reducing the p r o d u c t i v i t y i n t h e i r own c h a r a c t e r i s t i c way. 
Their management i n order to reduce the e x t e n t of l o s s i n 
crop p r o d u c t i v i t y i s e s s e n t i a l p a r t of modern a g r i c u l t u r a l 
p r a c t i c e s , i^eeds, the u n d e s i r a b l e p l a n t s , are a l so hazard 
to crop p r o d u c t i v i t y . Their u n i v e r s a l occurrence as cons t an t 
components of agro-ecosystem as opposed to epidemic na ture 
of o the r p e s t s has delayed r e c o g n i t i o n of the importance of 
weeds and t h e i r c o n t r o l i n crop p roduc t ion . 
S o i l provides the phys i ca l medium i n which s u r v i v a l 
mechanism of weeds o p e r a t e s . Weeds i n gene ra l produce large 
number of seeds because t h e i r s u r v i v a l depends b a s i c a l l y on 
t h e i r s u f f i c i e n t seed p roduc t ion . Annual and b i e n n i a l weeds, 
depend e n t i r e l y on seed p roduc t ion for m u l t i p l i c a t i o n and 
s u r v i v a l . This i s an e c o l o g i c a l a d a p t a t i o n . Weeds have 
s e v e r a l a d a p t a t i o n s t h a t enable them t o u t i l i z e the numerous 
exposed or p a r t i a l l y f i l l e d e c o l o g i c a l n i c h e s . They compete 
with themselves and with o ther u s e f u l p l a n t s . Competi t ion 
i s e v i d e n t i n crop f i e l d s and i t becomes more severe when 
competing p l a n t s - weed and crop p l an t - are s i m i l a r i n 
h a b i t s and depend upon same re sources (Anon,, 1968), Thus, 
the b a s i c ro le of p l a n t compet i t ion i s i n h e r e n t i n weed 
management practices in crop f i e ld s . Weed control practices 
concentrate on selective manipulations of the habitat to 
ensure a competitive advantage for the crop over the weed. 
The competition ef fects of annual weeds on vegetable 
crops have been inves t iga ted i n advanced countries l ike 
U.S.A. ahd U.K. Weeds i n such countr ies have received 
recognit ion as important pests of vegetable crops as they 
were found to exer t tremendous e f fec t s i n many s i tua t ions 
on crop product ivi ty (Anon., 1968), Vegetables are important 
group of crops i n India and are grown on the large scale 
throughout the country. In fes ta t ion by weeds of common 
vegetables like tomato, eggplant , cabbage, caulif lower, 
cucurbits and others i s very common. The assessment of 
loss due to weed i n f e s t a t i o n and various aspects of control 
measures have received comparatively l i t t l e study in India. 
Multiple disease control i s advocated i n order to avoid 
multiplicity of chemicals, over-bearing cost of application 
and heavy demand of inputs. I t i s more relevant for our 
conditions in India mainly due to economic reasons besides 
the ecological problems. Herbicides, fungicides, nematicides 
are applied to combat the specific groups of parasites and 
pests. In multiple control efforts i t i s natural to examine 
their e f fects on other pests in the same ecosystem. This 
Icnowledge i s of fundamental importance before something could 
be favourably recommended for la rger use . 
In recent years i n India , oi lcakes have been claimed to 
possess tremendous po ten t i a l to combat soil-borne plant 
pathogens l ike plant nematodes, root infect ing fVingi- (Nene 
and Kumar, 1967; Khan e^ a l ^ , 1969; Khan e^ a ] ^ , 1973). 
Studies on oilcakes carr ied extensively a t Aligarh have demons-
t ra ted t h e i r multifold ef fec ts on pathogenic nematodes and 
fungi. Their different aspects i n r e l a t i o n to control of 
nematodes, fungi and be t t e r host performance have been 
thoroughly worked out. Water soluble fract ions of oi lcakes 
have been shown to suppress the hatching of Meloidogyne larvae 
( K h a n ^ t ^ . , 1966; Khan ^ ^ , , 1974 ) . The mortali ty of 
several ec topa ras i t i c semi-endoparasitic and endoparasi t ic 
nematodes was found to be increased due to addit ion of these 
water soluble fract ions (Khan, 1972; Rashid, 1972; Khan e t 
al .y 1974), Application of oi lcakes to s o i l was found to 
suppress the population of various ectoparasit ic , semi-endo-
parasitic and endoparasitic nematodes i n the rhizosphere of 
several vegetable crops both under pot and f ie ld conditions 
(Khan, 1969; Khan e t al.^ 1974 ; Khan e t a l . ^ 1979). 
Seduction i n the formation of gal ls of root-knot nematodes 
was also observed as a result of such applications. Plant 
growth was improved and the productivity was increased due to 
oilcake amendments (Khan e t a l . , 1966; Khan, 1976), Addition 
of oilcakes was also demonstrated to iincrease the frequency 
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and population of saprophytic fUngi i n the rhizosphere of 
vegetable crops. However, suppression of root infec t ing 
fungi was simultaneously observed (Khan, 1969; IGian e_t a l . , 
1973; Khan e t a l . , 1979). Suppression of nematodes as well 
as pathogenic fungi was a lso observed i n absence of host 
i n control led conditions due to oilcake appl ica t ion . Certain 
act ive pr inciples of margosa l ike nimbi din and thionimone 
were found to i nh ib i t l a rva l hatching of root-knot nematodes 
and ar res ted the growth of pathogenic fungi when incorporated 
i n cul ture media. They were found to induce mortal i ty 
in several plant nematodes (Khan, 1969; Khan e t a l . j 1974 ) . 
Similar r e su l t s have been found by other workers a t d i f ferent 
centres i n India (Goswami and Swarupj 197Ij Singh and S i ta ra -
maiah, 1969; 1971; Singh and Singh, 1970). In such s tudies 
some considerations were also given to understand the 
mechanism(s) involved i n such suppressioh. Three major 
mechanisms e i the r operating i n i s o l a t i o n or together have been 
suggested. At f i r s t place i t was contended tha t ce r t a in 
chemicals toxic to nematodes and pathogenic fungi are released 
at various stages of decomposition of oilcakes i n the s o i l . 
Secondly oilcakes were claimed to contain ce r ta in toxic 
pr inc ip les inhibi tory to nematodes and pathogenic fUngi. 
And l a s t l y oilcakes were supposed to offer res is tance to plants 
by ameliorating the i r growth and as a r e s u l t the population 
of pathogenic nematodes and fUngl decreased. However, a 
conclusive theory i s yet to be ful ly offered to explain such 
effec ts of oilcakes but oilcakes have proved the i r worth 
in suppressing such de t r inen ta l organisms i n the s o i l . In 
oraer to make the large scale use of oilcakes more economic 
due to t h e i r prohibit ive cost ce r t a in inorganic f e r t i l i z e r s 
and nematicides were in tegra ted to achieve the desired e f f ec t , 
liome success has been achieved in th i s d i rec t ion (Khan, 1976). 
.Multiple pest programme aims at control l ing d i f fe ren t 
groups of pathogenic organisms by the same treatment. In 
such programimes the ta rge ts i n the s o i l should include a t 
leas t three groups of pests and paras i tes namely fungi 
nematodes and weeds. Such e f fo r t s have been made by ce r t a in 
workers. D-D, pr incipal ly a nematicide was found to be 
active against Pythlum arrhenomanes ih f ie ld so i l (^nderson, 
1966). Phvtophthora paras i t i ca var .nicot ianae . Vert ici Ilium-
alboetrum and Ahlzoctonia solanl have been controlled by s o i l 
fumigants (Jones e_t a l . , 1971; Taylor e_t a l . ^ 1975; AShworth 
e t a l . , 1964). Other reports of nematicides which acted as 
fungicides a lso are of iiientn^rer and Kendrick (1949)'; 3rodie , 
(1961); i a ines ejb a i . , (1964); Venkatarao ejb a l . , (1973); 
Ki l l e r and Kc In tyre , (I976)and o thers . Some fumigants have 
been found to affect the weeds adversely (Brodie ejt a l . . 1968; 
Good and Rankin, 1964). Certain fungicides have demonstrated 
the i r effect iveness as nematicides (Miller, 1969; Khan, 1981). 
AS weed seeds mainly remain in the s o i l some kind, of-effect 
i s expected due to appl icat ion of any specif ic group 
s 
of pes t ic ides or appl ica t ion of any kind of s o i l amendments. 
What kind of e f fec t oilcake appl ica t ions i n s o i l have on 
weed seeds in r e l a t i on to t h e i r germination and growth i s a 
plausible question. Probing the p o s s i b i l i t y of some kind 
of e f fec t on weed was thus considered des i r ab le . In order 
to inves t iga te t h i s aspect of oilcake appl ica t ion to the 
s o i l i t was planned to examine the various ef fec ts of o i l -
cakes on prevalent weeds in crop f i e lds of important vegetables 
i n and around Allgarh. Simultaneously e f fec ts on fungi and 
nematodes have also been inves t iga ted . Some selected p e s t i -
c ides . (fungicide, nematicide and herbicide) were also included 
to inves t iga te t h e i r e f fec t s on fUngi , nematodes and weeds 
to have a comparative idea for t h e i r u t i l i t y i n multiple pest 
cont ro l , i/tfith t h i s idea i n view the following experiments 
have been conducted: 
1. Survey of weeds inffesting d i f fe ren t vegetable crops 
(tomato, eggplant and cauliflower) i n and around 
Aligarh and to determine frequency, density and 
abundance of a l l the weeds present in different 
vegetable crops* 
2. Effect of competition offered by weeds on growth 
of ce r ta in cu l t i va r s of tomato and eggplant and 
population changes of nematodes and fUngl, 
3 . Effect of water soluble f ract ions of cas to r , margosa 
and groundnut oilcakes on the seed germination of 
Che no podium album, a dominant weed; 
4 . Effect of cas to r , margosa and groundnut oi lcakes 
i n di f ferent s t a t e s of decomposition on the seed 
germination of C., album (weed) and five cu l t i va r s 
of tomato and on population changes of nematodes 
and fungi; 
5 . Effect of cas to r , margosa and groundnut oi lcakes 
and cer ta in pes t ic ides on the germination of 
C,. album seeds and on five cu l t iva r s of tomato and 
on the population changes of nematodes and fungi; 
and 
6. Effect of cas tor , margosa and groundnut oi lcakes 
and ce r t a in pes t ic ides on the growth performance of 
£., album and on five cu l t iva r s of tomato and on 
population changes of nematodes and fungi. 
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LITERATIURB REVIEW 
So i l i s a complex ecosystem. I t harbours an a r r ay of 
p l a n t s , animals and a v a r i e t y of microorganisms. Many of 
them are b e n e f i c i a l for c r o p s . P l an t nematodes, pathogenic 
f\ingi, b a c t e r i a and weeds are harmful to crop p l a n t s a f f e c t -
i ng t h e i r p r o d u c t i v i t y . Their c o n t r o l i s a prime n e c e s s i t y 
i n order to achieve d e s i r e d crop p r o d u c t i v i t y . Since the 
beginning of c i v i l i z a t i o n , man has been t roub led by some un-
d e s i r a b l e spec ies of p l a n t s . They p e r s i s t e n t l y c r ea t e h i n -
derance to a g r i c u l t u r a l o p e r a t i o n s , inc rease cos t of produc-
t i o n and reduce crop p r o d u c t i v i t y . Such p l a n t s are known as 
' w e e d s ' , weeds compete with b e n e f i c i a l crop p l a n t s for 
va r ious f a c t o r s of the environment i n crop ecosystems reducing 
q u a n t i t y and q u a l i t y of produce. The e s t ima te l o s s e s due t o 
r e d u c t i o n i n crop y i e l d and q u a l i t y and the cos t of weed 
c o n t r o l i n developed c o u n t r i e s of the temperate zone i s lO 
to 15 percen t of the t o t a l value of a g r i c u l t u r a l and f o r e s t 
products (iinon,, 1968), Therefore , the main a g r i c u l t u r a l 
s i g n i f i c a n c e of weeds i s the economic l o s s to the coun t ry . 
The economic l o s s e s caused by weeds on a world-wide b a s i s 
have not been thoroughly e v a l u a t e d but i t i s e v i d e n t from 
the r e p o r t s from the v a r i o u s p a r t s of the world t h a t i t 
exceeds the combined l o s s e s by o the r a g r i c u l t u r a l p e s t s 
(iiobbins ejb a l . ^ 1952), In United S t a t e s an annual l o s s 
of 3 b i l l i o n d o l l a r s has been e s t i m a t e d . Lee (1938) r epo r t ed 
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the loss due to weeds i n Indiana as approximately 44 mil l ion 
dol la rs per year. In 1927 the loss caused by weed i n 
Wisconsin was given as 47 mi l l ion d o l l a r s . In Cal i fornia 
the annual weed tax was estimated as 65 mil l ion d o l l a r s . I t 
i s s t a ted tha t by 1934 over 6 mi l l ion acres of valuable land 
in United States were infes ted with noxious perennial weeds 
(Bobbins e^ a!,,, 1952). 
The heaviest loss caused by weeds r e su l t s from t h e i r 
competition for water, l igh t and mineral nu t r i en t s in the 
crop f i e l d s . In non- i r r igated f i e l d s , water becomes the 
l imit ing factor i n the crop production. Poor yield or t o t a l 
fa i lure often occur because of exhausted water supply. Rirther 
the a v a i l a b i l i t y of mineral nu t r i en t s i s reduced due to 
presence of weeds (Hobbins e^ t a l . ^ 1952). The presence of 
weeds-or of weed seeds i n crop f i e lds requires ex t ra labour 
and a number of ex t ra tools i n order to eradicate them. 
Weed contamination reduces the qua l i ty and market value of 
several c rops . Small quan t i t i e s of seeds of Vicla s p , , 
Asphodll,us sp, and Anagallis arvensis in fes t ing wheat f i e ld s 
reduce the qual i ty of grains and contr ibute objectionable 
odour and flavour in flour. Similar contaminations of weeds 
i n paddy, pulses and other cereal crops are quite common 
(Bobbins e t al^ ^ 1952), Weeds are a l so cause of i n d i r e c t 
loss to crop plants by acting as co l la tera l hosts and reservoir 
for certain noxious pathogens and pes ts (Muencher, 1949), 
10 
Due to t he i r decisive role i n ag r i cu l t u r a l economy 
they are given prime importance i n pest management e f f o r t s 
in agro-ecosystems. Various measures categorized under 
preventive, cu l tu ra l or c u l t i v a l , physical , chemical and 
b io logica l are employed to combat the weeds. Preventive 
methods include procedures aimed at l imit ing the spread and 
establishment of vreeds by the use of clean seeds for sowing 
and by using hay, free from seeds of weeds for c a t t l e feed, 
r e s t r i c t i n g the movements of c a t t i e s , keeping the banks of 
i r r i g a t i o n channel free from weeds and constant vigi lance of 
nursery p l o t s . Cul tural or c u l t i v a l methods include fallow-
ing, ploughing of f i e lds during dry season, flooding, crop 
r o t a t i o n , use of r e s i s t a n t and to le ran t v a r i e t i e s and manuring 
e t c . , (Robbins ejt a j ^ , 1952). Physical methods include 
removal of weeds mechanically and manually (Powell and Box, 1967) 
Biological control includes na tura l enemies of weeds v i z , , 
insec t s of the species Lepidootera^ Hemlptera. Coleoptera and 
Djptera. Vertebrates l ike sheep and goats have long been 
used for weed reduction. JFlshes, s n a i l s , ducks and manatees 
have been used i n control of aquatic weeds. Weeds are also 
suscept ible to damage by a wide va r i e ty of microbial pathogens 
like v i r u s e s , fungi and b a c t e r i a . Successful cont ro l of 
DauGUS carota (Harrison and Dale, 1966) and Bassia b l r c h i i 
(Auld, 1976) were obtained by sheep grazing. Control of wild 
oak with oak w i l t fungus (Cerotocvstls fagacearum) has been 
shown by French (1969). Michewicz e t a l ^ , (1972) used 
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white Amur f i s h (Ctenopharyngodon i d e l l a Val . ) for c o n t r o -
l l i n g c e r t a i n aqua t i c weeds. Hasan (19^76) c o n t r o l l e d Ghon-
d r i e l l i n a .1 uncea with r u s t fungus (Puccinia c h o n d r i l l i n a ) . 
Ganway and Kenneth (1976) using a combination of c o n i d i a and 
mycelia of Gercospora rodlniani i obta ined :^ood c o n t r o l of 
Ujichhornia c r a s s i p e s . i'homas (icr7-3} o b t d n e d '-;ood c o n t r o l 
of J a l v i n i a s p . by usin=; sea s n a i l ( H la ^ilobosa). Rosenthal 
and JonCar ter (19^77) c o n t r o l l e d Convolvulus a r v e n s i s by using 
i n s e c t s . Kumar e_t a j . . (1S78) u s i a ; comr.ion blue rock pigeon 
obta ined ,^ ;ood c o n t r o l of s ix win te r weeds v i z . , Che no podium 
album, Me l i l o t u s i n d i c a , .^sphodilus sp . , Lathyrus s a t i v u s , 
u)orghum halepense and ^maranthus v i r i d i s . hobinson e_t a l . 
(1979) obta ined good c o n t r o l of oolanum elaepinifolium by 
Nothangulna phy l lob i a . ^ l l s o p p (1980) s u c c e s s f u l l y c o n t r o l l e d 
Ere mo phi l a g i l e s i l by us ing g ra s s hopper rMonl s t r i a d i s c re pans) 
These t r a d i t i o n a l methods of weed c o n t r o l are u s u a l l y not 
very e f f e c t i v e as they r equ i r e much t ime , high labour cost 
and i t s non-ava i lab i l i t y i n time due to other important f i e l d 
operations l ike sowing, harvesting and thrashing. Therefore, 
e f f o r t s have always been made to search for such metiiods that 
may reduce d i f ferent inputs and maximise the production. 
Chemical method of contro l of weeds i s an important 
practice i n developed countr i e s , j u t i t i s s t i l l i n i t s 
infancy i n developing c o u n t r i e s . The r e a l breakthrough i n 
the search of a chemical for weed control came with the 
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discovery of Bordeaux ndxture by M l l a r d o t i n 1396. Besides 
p r o t e c t i n g grapes a g a i n s t Plasinopara v l t i c o l a . , i t c o n t r o l l e d 
broad leaved weeds i n c e r t a i n c e r e a l crops very e f f e c t i v e l y 
( a c h u l t z , 1909; Bol ley , 1908) . Mar t in (1397) and Duclos (1897) 
s u c c e s s f u l l y used s u l p h u r i c ac id and copper n i t r a t e for the 
c o n t r o l of broad leaved weeds i n c e r e a l c r o p s . But i n r e cen t 
yea r s s e v e r a l chen l ca l s wi th d i f f e r e n t formula t ions have been 
developed and t e s t e d i n a g r i c u l t u r a l c r o p s . Large number of 
workers have worked out on d i f f e r e n t a s p e c t s of chemical 
c o n t r o l v i z , , a c t i o n of d i f f e r e n t h e r b i c i d e s ; t h e i r iffitabolic 
a c t i v i t i e s ; t h e i r e f f e c t on the anatomy and physiology of 
the p l a n t s (Arsic e_t a j . , , 1957; Eckroth e_t a j , . , 1953; Granstorm, 
1960; Barns ley and Rosher, 1961; Yarauda and Nakaraura, 1963; 
Adam and R u s s e l l , 1965; Arnot t and Clement, 1966; Lange 
e t a l . , 1967; Anderson ejt a l . ^ 1968; cjhrivastava and Alam, 
1969; Dnyansagar and Khosla, 1970; Molberg and AShraf, 1971; 
Gautam and da.ngh, 1972; Tec and Chris, 1973; iihukla, 1973; 
Marriage and daidak, 1974; Richardson and Amar, 1975; 
Warrington and Corns, 1976; Okafer and De Datta, 1976) , 
Iruffaut and Pastac (1935) for the f i r s t time used 
nitrophenols as herb ic ides . In 1941 Pokorny reported the 
chemical synthes i s of 2 , 4-D (2,4-dichlorophenoxyacet ic acid) 
which was f i r s t t r i e d and found i n e f f e c t i v e as a fungicide 
and i n s e c t i c i d e but very e f f e c t i v e as herb ic ide . Since 
then a number of herbic ides with d i f f eren t forma la t i o n have 
been synthesized and used i n crops of econoraic importance 
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and c l a s s i f i ed on the bas is of t he i r mode of ac t ion as 
se lect ive herbicides and non-selective herb ic ides , 
E l e c t i v e herbicides have proved extremely ef fec t ive 
i n cereal and vegetable c rops .pa r t i cu l a r ly against the 
members of family umbell iferae; and also i n a number of 
f i e ld and forage crops including f lax , peas, safflower, 
a l f a l f a and ladino clover (Harvey and Reiber, 1949). Non-
select ive herbicides are also used for pre-Gmergenee t r e a t -
ments on crop lands and for farm s a n i t a t i o n , around buildings, 
along fences, d ra ins , i r r i g a t i o n d i t ches . e t c . All he rb i -
cides k i l l plant through contact or systemic ac t ion . 
Both summer and winter vegetables are infes ted by a 
number of weeds.Xhe most common weeds of summer vegetables 
are Cvnodon dactylon, Cvperus rotundus, Eleusine jndica^ 
Ipomoea sp., Bclipta a lba . Commellna benghalensis^ Corchorus 
s p . , Euphorbia hirt 'a and Trlanthema monogyna. Simi lar ly , 
important weeds of winter vegetables are Chenopodlum alburn^ 
Convolvulus arvensis^ Anagallis arvensis^ MedJcago sp . and 
Euphorbia sp . Various chemicals have been successful ly t r i e d 
for the control of such weeds, 
Sasaki ejt a i . (1959) used GIPC Isoprapyl N-(-3-.chloro-
phenyl) carbamate a t the rate of 3 to 4 lb /acre and con-
t ro l l ed Portu lac a oleraceaf Digit a r i a sangul n a i l s and 
EohinoQh\oa c r u s g a l l i . Tamara ejt a ^ (1963) showed tha t 
14 
Spray of 2, 4-D and MGPA (2-raethyl-4-chlorophenoxyacetic acid) 
in potato f ie lds completely destroyed weeds l ike Carthamus 
oxvantha. Argemone mexicana and dtr iga sp. Lungu e_t a^. (1967) 
showed that appl ica t ion of prometryne (2,4-bis (Isopropyl 
amino)-6methyImercapto-S-triazine) a t the rate of 2 to 4 kg/ha 
in peas reduced 84 to 90^ i n f e s t a t i on caused by Sinapsis 
a rvens is , riaphanus sp, and 3etaria s p , , and when applied at 
the ra te of 3 to 4 kg/ha i t was capable of decreasing 68 to 
88% i n f e s t a t i on caused by £.. arvensis and C,, album weeds. 
Welder (1967) observed tha t amlben (3-amino-2,5-dichloro-
benzoic ac id ) , d ichlobeni l (2 ,6-dichlorobenzoni t r i le) , 
diphenamid (N,N-dimethy 1-2,2-diphenyl acetarnide) and DCPA 
provided good control of broad leaved weed i n sweet potatoes , 
Agbakoba e_t a],, (1970) showed that a mixture of 2,4-D and 
4-amino-3, 6, 6-Trichloropicol inic acid (Picloram) when used 
at the rate of O.Ol lb and 0.001 lb/acre k i l l ed C, arve nsi s 
more eas i ly than 2,4-D or Picloram alone, Gentner (1973) 
controlled £. rotundus by MBH-8251 (4-phenyl sulfonyl 
triflouro methane sulfono-o-toludide) i n cabbage (B.oleracea 
var, capitata) and cauliflower (£, oleracea var. botrvt i s ) . 
Several herbicides used to control weeds are not 
effect ive against pathogenic fungi, bacteria or nematodes 
because of their spec i f i c i ty for weeds only. Similarly 
nematicldes are primarily meant for the control of nematodes 
and are used against nematodes. Similar spec i f i c i ty i s 
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Observed for fungicides or bac t e r i c ides . In order to control 
root infect ing fVingi, bac te r ia and nematode present i n the 
s o i l and the weeds, the control appl ica t ion wi l l involve a 
mul t ip l i c i ty of chemicals. This would cause multifold 
increase i n inputs in terms of money, labour and tools 
required for the i r app l i ca t ions . Under such circumstances, 
i t has always been des i rable to apply such chemicals which 
aire effect ive against a l l harmful organisms present i n the 
s o i l . This i s i n fact the idea of multiple pest control 
programme. 
Certain chemicals have been t r i ed to evaluate t h e i r 
efficacy i n multiple cont ro l s tud ie s . Carbon disulphide, 
chloropicr in , methyl bromide, ethylene dichloride and para-
dichlorobenzene were recognized as non-selective fumigants 
capable of multiple p e s t i c i d a l a c t i v i t y . Methyl bromide 
and chloropicr in are perhaps the best known and most widely 
used s o i l d i s i n f ec t an t s . Many experiments have demonstrated 
t h e i r effect iveness as nematicides, fungicides, and herb ic ides , 
Stark et &1» (1944) used chloropicr in , chloropicr in mixed 
with e thy l dichloride and chloropicr in mixed with methyl 
bromide against root-knot nematode in tomato f i e lds and 
obtained good control, Wilhelm .'e_t a l . . (1961) observed 
that chloropicrin was effect ive against VerticlIl ium alboatrum. 
Introduction of the 1,3-dichloropropene and 1,2-dichloro-
propane mixture (DD) i n 1943 opened a new era of s o i l fumiga-
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t ion (Ca r t e r , 1943) . La te r on s e v e r a l compounds l i k e 
e thy lene dlbromide (iilDB), l ,2-d lbroino-3-chloropropane (DBCP). 
iSodium methyld i th iocarbamate (Metham), Dimethyl t e t r a -
hydro th iod iaz ine th ione (Dasjomet) were marketed and t e s t e d . 
Baines ejt ^ , (1964) observed good c o n t r o l of Tvlenchulus 
semi pene t rans us ing P-D, methyl i s o t h i o c y a n a t e and 3-bromo-
propyne-3-chloropropene , Brodie (1961) observed the e f f e c t i v e , 
ness of DBCP i n c o n t r o l l i n g the neimatodes l ike Belonolaimus 
long icauda tus , f r a t y l e n c h u s minyus, Meloidogyne l ,ncognita and 
Tvle nchorhynchus n a p i t a t u s . Damping-off fUngi V e r t i c i I l ium 
a lbo-a t rum. Risarium oxysporum^ Pythium ultimum, Rhizoc tonia 
so lan i were a l s o s imul taneous ly c o n t r o l l e d . Mixture of 
DD + MENC gave good c o n t r o l of M, incogn i t a^ £, oxysporum 
and weed l ike D, s a n g u i n a l i s . Kichard ia scabra and Mollugo 
v e r t i c i l l a t a (Brodie e_b a l ^ , 1968). 
The a d d i t i o n of o rganic ma t t e r i n the s o i l a f ter 
success fu l cropping i s quite natural . Organic matter as 
mamire are a l s o added "to the s o i l . Organic ain&iidiEen"ts are 
reported to adversely a f f e c t the population of pathogenic 
fungi and rematodes and render the plants free from Infect io: 
Linford e^ a l , (1938) used chopped pineapple leaves at the 
rate of 50 to 200 tonnes/aci^ and achieved good control of 
Meloidogyne sp , Duddington e t a i , (1961) , Haras and Wilkin 
(1961) and Pate l and Desai (1964) found that appl i ca t ion of 
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green manure inh ib i ted the nematodes. Application of chopped 
green leaves of a var ie ty of plants by Singh (1965), Singh 
and Sitaramaiah (1967), Mankau (1962, 1968) and Hameed (1970) 
resul ted i n good control of Meloldogyne sp, Johnson (1959, 
1962, 1971, 1974) and Johnson e_t &1, (1970) found a large 
number of dried crop residue such as oat straw, a l f a l f a , 
orchard grass and flax good for the control of root-knot 
nematodes. Mankau (1962), Mankau and Minteer (1962) used 
oat hay, a l f a l f a hay and sugarbeet pulp to control T. semi-
penetrans and other nematodes. Gour and Prasad (1970) used 
wheat straw for the control of plant nematodes. 
Organic materials have been shown to be effect ive in 
reducing the i n t ens i t y of such disease as Phytophthora root -
rot of avocado (Zentmyer and Paulus, 1957). Tyner 
(1948) observed that decomposition of wheat, oat and barley 
straw i n s o i l caused a marked increase i n microflora suppress-
ing the growth of roo t - ro t fungi l ike Helminthosporium sativum^ 
Qphiobolus graminis and Plisarlum sp . Snyder e_t a],, (1959) 
observed tha t bean roo t - ro t fUngi F, so l an i . f, phaseoli and 
to some extent S. solani and Thielaviopsis basicola were 
control led by mature barley straw, wheat straw, e t c . 
Toussoun e^ a i , (1963) showed tha t residues of rye , bar ley , 
broccoli and broad-bean when apprlied on chlamydospores of 
£• solani f. phaseoU^ lys i s ir> the germ tubes occurred. 
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Oilcakes have gained considerable importance among 
organic amendments in modifying the ecologica l environment 
of nematodes. Lear (1959) obtained s ign i f i can t reduction of 
H. ros tochiens js j H. schacht i i and M. incognita by cas tor 
cake added to infes ted s o i l . The work car r ied out by Khan 
e t a i . (1966, 1969), Mobin and Khan (1969), Saxena e^ al, 
(1971), aiddiqi (1969), Khan e t aj. . (1973), Khan (1974), 
Hasan and Saxena (1974), Khan e t a l . (1974, 1979) on s o i l 
amendments with mahua, cas to r , mustard, margosa, groundnut 
and karanj cakes, indicated that the oi lcakes not only reduce 
the root-knot development on vegetables and other perennial 
crops but a lso reduce the population of e c to -pa ra s i t l c 
nematodes l ike Tylenchorhynchus s p . , Hoplolaimus s p . , Hel i -
cotvlenchus s p . , Tri chodorous sp. and Aphelenchus sp. Singh 
and Sitaramaiah (1966, 1970), Singh (1969) and Mishra and 
Prasad (1973, 1974). got promising r e s u l t s with oi lcakes of 
margosa, cas to r , groundnut, mustard, mahua, e t c . , and noted 
reductinn i n root-knot development on tomato and okra plants 
by Meloidogyne sp. Rao and Prasad (1969) observed tha t water 
ex t r ac t s of oilcakes reduced the population of £ , reni formis . 
Oilcakes amendments have a lso been found to suppress 
the population of pathogenic fungi. Vasudeva e t a l . (1962. 
1963) control led fbsarlum udum i n the pea f i e ld when applied 
groundnut cake, molasses and sweet c lover , S» solani ^ 
Co l i e to t r i chum atramentarium^ Ptisarium sp,. i n the rhlzosphere 
19 
of eggplant and okra and i n tomato f i e lds were control led 
by oi lcakes (Khan e^ a i . 1973, 1974 and 1979). Water soluble 
f ract ions of margosa, mahua, groundnut and castor oi lcakes 
and active pr inciples from margosa l ike nimbidin and t h ion i -
mone were found to a r r e s t the growth of two i s o l a t e s of fi, 
so lan l , £, oxysporum f. lycopers lc i , Helminthosporium nodulosum, 
Al ternar la tenuis and Curvularla tuberculata (Khan_et a l . , 
1974 ) . Singh and Singh (1981) reported that amendment of 
s o i l with margosa cake, r ice husk or sawdust with or without 
supplemented nitrogen grea t ly enhanced the l y t i c e f fec t of 
the s o i l on F, udum. Singh and Singh (1982) also observed 
that the atmosphere of autoclaved and unautoclaved na tura l 
so i l amended with oi lcakes of margosa and castor was s t imula-
tory for r ad i a l growth of F, udum. when i t was exposed to one 
or two week af ter amendment. However, as the period of 
decomposition increased the s t inu la to ry ef fec t decl ined, 
espec ia l ly i n un-autoclaved s o i l . 
Selective and broad spectrum chemicals used as p e s t i -
cides and herbicides have ushered i n an e ra of i n d u s t r i a l i -
zed agr icu l ture hut they have not solved a l l pest problems. 
Instead t h e i r uncontrolled and wide use i s responsible 
for severa l ecological problems. I t has resul ted in accumu-
la t ion of pe r s i s t en t broad spectrum chemicals that are 
deterimental to organism belonging to d i f ferent trophic levels 
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of various ecosystems and i n some cases en t i r e food chain 
i s poisoned. This i s of course most alarming s ta te and 
dangerous aspect of pest cont ro l by the use of chemicals. 
The idea of multiple pest control by the use of broad 
spectrum chemicals that may serve as fungicides, nematicides, 
i n sec t i c ides and herb ic ides , e t c . i s quite fascinat ing and 
j u s t i f i e d on economic grounds but there i s l i t t l e j u s t i f i -
cat ion on ecological grounds. Although most of the chemicals 
used in pest control has adverse ecological impacts, 
they are most frequently used even today in absence of any 
other effect ive method or chemicals free from ecologica l 
hazards. Moreover, the impact of various chemicals on 
d i f ferent organisms including the seeds of the weeds in the 
s o i l ecosystems in not thoroughly inves t iga ted and ful ly 
understood. The subsequent e f fec t s of the appl ica t ion of 
d i f ferent chemicals in s o i l on a l l organisms should be 
studied in t o t a l i t y . Tradi t ional ly the addi t ion of crop 
residue or any organic matter i n the s o i l pa r t i cu l a r l y i n 
crop f i e lds i s an often pract ice in farming since t ine 
immemorial. These addi t ives are used primarily to serve 
as manure but t he i r secondary e f fec t s re la ted to t h e i r role 
i n Suppressing di f ferent groups of root - infec t ing organisms 
are of great b io logica l importance and have assumed grea te r 
significance in cont ro l l ing such organism as i t appears to 
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be free from ecological hazards. Thus, organic anendnients 
play dual role as they provide add i t iona l nu t r ien ts as well 
as protect roots from pathogenic organisms. The possible 
ef fect of organic addi t ives on weed seeds present i n s o i l 
natural ly or added mixed with crop seeds can be v isua l i sed 
in such amendments. Oilcakes are quite effect ive against 
a wide range of plant p a r a s i t i c nematodes and root infec t ing 
fungi in vegetable f ie lds and are widely recommended by 
agr icul ture s c i e n t i s t s for such s i t u a t i o n s . But apparently 
there has been no e f fo r t to observe the ef fect of organic 
amendments i n the form of oi lcakes on weed seeds i n r e l a t i o n 
to t h e i r germination and growth in such s tud ie s . 
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MATKaiALS AND METHODS 
Aarvey and I d e n t i f i c a t i o n of weeds i n f e s t i n g c e r t a i n 
vege tab le crops* 
Tomato (Lycoperslcon esculentum M i l l , ) , eggp lan t 
(Solanum melongena L,) and c a u l i f l o w e r (Brass ica o l e r a c e a 
v a r . b o t r y t i s L.) were s e l e c t e d as vege tab le crops for 
the assessment of weed i n f e s t a t i o n around Al igarh c i t y and 
ad jo in ing v i l l a g e s . durvey was conducted during the win te r 
(November-December) for tomato and c a u l i f l o w e r and dur ing 
e a r l y summer (March-April) for e g g p l a n t , i^lve f i e l d s with 
appa ren t l y more i n f e s t a t i o n of weeds i n each of the a t l e a s t 
four l o c a t i o n s were s e l e c t e d . The s i ze of the q u a d r a t for 
l i s t i n g the spec ie s was determined by the dpeciesArea Curve 
Method (Misra, 1968), (quadrats were l a i d atrandom i n each 
f i e l d i n d i f f e r e n t d i r e c t i o n s and weeds encountered were 
e n l i s t e d and specimens of d i f f e r e n t weed s p e c i e s were brought 
t o the l a b o r a t o r y and i d e n t i f i e d . 
Determinat ion of frequencvy d e n s i t y and abundance of weedSi 
Quadrat method (Cos t ing , 1958) was used for de termining 
the f requency, d e n s i t y and abundance of weeds encounte red 
dur ing the survey . The frequency was c a l c u l a t e d by the 
formula suggested by fiaunkiaer (1934) (Misra, 1968) g iven 
as under : 
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Number of quadra t s i n 
which spec i e s occurred 
fi^quency = X 100 
Number of quadra t s 
l a i d 
The average frequency for each spec i e s of the weed i n 
d i f f e r e n t vegetable crops was c a l c u l a t e d from the da ta so 
ob t a ined . Then a frequency diagram based on average 
frequency so c a l c u l a t e d was p repared . (Raunkiaer , 1934) 
(i<ig. 1 . ) , Average frequency (percentage) were d iv ided 
i n t o f ive frequency c l a s s e s as f o l l o w s ; -
Class A = 1 - 20% 
Glass B = 21 - AQ% 
Class C = 41 - Q0% 
Class D = 61 - 80^ 
Class E = 81 -lOOjg 
This frequency diagram was compared with normal frequency 
diagram of Raunkiaer to see the d i s t r i b u t i o n p a t t e r n of 
d i f f e r e n t weeds, Raunk i ae r ' s law of frequency i . e . , A> 
B > C ^ D<E was then a p p l i e d to the frequency c l a s s e s 
obta ined t o unders tand homogenous or he te rogenous na tu re 
of the weed community. 
The abundance and d e n s i t y were determined for each 
speisies i n these f i e l d s by employing quadra t method and 
u 
these values were determined for each species as fol lows:-
, , ^ Total number of indiv iduals Abu ndance = 
Number of quadrats of occur-
rence 
Density Total number of ind iv idua ls Total number of quadrats 
studied 
The average for both the values for each weed species 
i n a l l the vegetable crops was ca lcu la ted . During the survey 
the general conditions of the crops as evident by t h e i r growth 
performance under weed i n f e s t a t i on were also observed on 
visual b a s i s . Tomato followed by eggplant were found to be 
more affected than the cabbage and caulif lower, . 
On the bas is ot survey r e s u l t s , Che no podium album L., 
Portulaca oleracea L. and Trianthema monogyna L, emerged as 
the most common weeds, C., album was, however, not recorded 
from eggplant f i e lds during summer. C. album, £ . oleracea 
and 2 , monogyna were se lected as w^eds and tomato and eggplant 
as vegetable crops for competition s tud ies under control led 
conditions. 
Determination of eff&ct of weed competition on 
vegetable" crops; 
Effect of competition offered by C. album to tomato, 
£. oleracea and T, monoevna to eggplant was determined under 
25 
c o n t r o l l e d c o n d i t i o n s i n p o t s . Blve c u l t i v a r s of tomato 
namely P e r f e c t i o n , Pusa ruby, Mikado, i iutton b e s t of a l l 
and Sioux and f ive c u l t i v a r s of e g g p l a n t namely Banaras 
g i a n t , w h i t e , Pusa mukhtashi , Pusa k r a n t i , Pusa nuruki and 
Pusa purple long were s e l e c t e d . Seedl ings of tomato and 
eggplan t c u l t i v a r s as w e l l as of C.. album, T. monogyna and 
£ . o l e r a c e a were r a i s e d i n au toc laved s o i l i n p o t s . Three 
week old s e e d l i n g s of these c u l t i v a r s and the weeds were 
t r a n s p l a n t e d t o 35 cm pots con ta in ing n a t u r a l l y i n f e s t e d s o i l 
obta ined from vegetable f i e l d s . T r a n s p l a n t a t i o n was done 
i n the fol lowing combinat ions : 
A. Tomato 
1. Che no podium album alone (one p l a n t ) / p o t . 
2 . Tomato alone (one p l a n t ) / p o t . 
3 . Tomato (one p l a n t ) + £ . album (one p l a n t ) / p o t . 
4 . Tomato (one p l a n t ) + £ . album (two p l a n t s y p o t . 
5 . Tomato (one p l a n t ) + £ , album (four p l a n t s ) / p o t . 
B. Eggplant 
1. Trianthema monogyna alone (one p l a n t ) / p o t . 
2 . Eggplant alone (one p l a n t ) / p o t , 
3 . Eggplant (one plant) + T, monogyna (one p l a n t ) / p o t , 
4 . Eggplant (one plant) + 2 , monogyna (two p l a n t s ) / p o t . 
5 . Eggplant (one plant) + T, monogyna (four p l a n t s ) / p o t . 
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C. Eggplant 
1. Portulaca oleracea alone (one p l an t ) /po t , 
2 . Eggplant alone (one p l an t ) /po t . 
3 . Eggplant (one plant) + £. oleracea (one p l an t ) / po t . 
4 . Eggplant (one plant) + £ , oleracea (two p l an t s ) / po t , 
5 . Eggplant (one plant) + £ . oleracea (four p l an t s ) / po t . 
After t ransp lan t ing , pots were placed in randomized 
design on greenhouse benches. After 90 days, the experinents 
were terminated and growth performances of tomato and C., alburn^ 
eggplant and T. monogyna and £, oleracea were assessed by 
measuring length of the root and shoot and determining fresh 
and dry weight of root and shoot. 
Determination of population of nematodes and fungi: 
Total and ind iv idua l population of plant nematodes 
per kg s o i l i n pots i n competition experinents were determined 
by using Oostenbrink's e l u t r i a t o r method (douthey, 1970), 
Composite samples were co l lec ted and brought to the laboratory , 
A sample of 500 g was placed i n the l mm aperture sieve and 
washed i n to the f l oa t a t i on apparatus ,via the funnel by means 
of a nozzle del ivering water a t about 700 ml/minute. At 
the same tine water a l so entered the bottom of the apparatus 
a t about 1000 ml/minute through a pipe with a perforated t i p 
giving an upward current which prevented nematodes and fine 
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s o i l pa r t i c l e s from enter ing the necK of the apparatus. When 
the apparatus was almost f u l l , the water with the nematodes 
was drained off i n t o four 30 cm diameter sieves placed on 
the top of each o ther . The upper two sieves were of 75/:i 
and lower two 50ii , The catch was ininedicitely washed from 
the sieves in to a beaker. Then with the help of iiaermann's 
fa nne 1 (Jou they, 197 0) the ne matodo s we re fi 1 tc re d f or twe nty 
four hours. Thereafter nematodes were counted with the help 
of nematode counting d ish . Temporary preparat ions of tne 
different nematodes were pr'?pared for i d e n t i f i c a t i o n . In 
order to obtain the t o t a l population of plant nematodes per 
kg. of s o i l , the f igures so obtained were doTibied. 
i'\angal population, was determined by s o i l plate nethod 
(Warcup, 1950) in above experiment, Jmall samples of s o i l 
were taken from composite sample by means of a s t e r i l i z e d 
needle with a f la t tened t i p (spatula) and placed in to 100 ml 
petr i p l a t e s , iSoil aggregates weredispered i n a drop of 
s t e r i l i z e d d i s t i l l e d water i n the centre of the pe t r i p la tes 
with the help of spa tu la . Cooled Mart in 's medium* was then 
poured and p a r t i c l e s were dispersed throughout the medium by 
gentle shaking and ro ta t ing the p l a t e s . Ten p la tes we2?e 
poured for each sample, After incubation for 6-7 days in a 
Incubator a t 28°C, fungi which developed were examined and 
i d e n t i f i e d . The frequency for each fungi was calculated by 
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the formula: 
Number of p l a t e s c o n t a i n i n g 
.-requency(^) ^ ^ ^ ^ T " ; ^ 100 
To ta l number of p l a t e s 
poured 
In order to c a l c u l a t e d the t o t a l popu la t ion of fungi /g 
of moisture free s o i l , average weight of the s o i l of each 
t r a n s f e r by s p a t u l a i n p e t r l p l a t e s was accounted . The 
t o t a l popu la t ion was determined by count ing the c o l o n i e s 
of fungi developed i n a l l the p l a t e s and t ransforming t h i s 
value to number of c o l o n i e s to be developed i n one gram 
moisture free s o i l . 
* M a r t i n ' s medium 
Agar 2 0 . 0 gm 
KH2PO4 1 .0 gm 
MgSG^ 7H20 0«5 gm 
Peptone 5 . 0 gm 
Dextrose 10 .0 gm 
D i s t i l l e d water 1000,0 ml 
Rose Bengal 1 : 30,000 
Streptomycin 3 0 . 0 mg 
Determination of e f l ^ c t of water soluble f rac t ions 
of o l loakes on seed germination of C. album: 
Oilcakes of three plants castor (Ricinus Gommunis L , ) , 
29 
margosa (Nfeem) (Azadlrachta Indlca Juss . ) and groundnut 
(Arachls hvpoeaea L.) suggested as organic amendments for 
the suppression of pathogenic nematodes and fungi, were 
selected to study t h e i r e f fec t on the germination of the seeds 
of C. album. An a r b i t r a r i l y designated standard so lu t ion 
(S) of water soluble f rac t ions of a l l the three oi lcakes 
was prepared, Hf ty grams of each oilcake was dissolved 
i n 100 ml of d i s t i l l e d water . After 24 hrs the water soluble 
f ract ions were f i l t e r e d , i^ o^m th i s standard so lu t ion four 
d i f fe ren t concentrations v i z . , 3/0, o/lO, 3/100 and S/lOOO 
were prepared by adding requ i s i t e quanti ty of d i s t i l l e d water. 
Five ml solut ion of above concentrat ions were separa te ly 
poui^d on b lo t t ing paper containing twenty (20) seeds of 
2,, album and placed i n pe t r i p l a t e s , 3ubsequent addi t ions 
of oilcake fract ions were continued to keep the b lo t t i ng 
paper moist throughout the period of observat ion. D i s t i l l e d 
water was used for control led r e p l i c a t e s . Germination of 
the seeds was observed and recorded a t 12, 24, 36, 48, 72, 
96, 120, 144, 168, 192, 216 and 240 h r s . and f i na l l y percent 
germination in each concentrat ion of a l l the three oi lcakes 
was ca lcu la ted . All the treatments were i n t r i p l i c a t e . 
Determination of effBct of oi lcakes in d i f fe ren t s t a t e s 
of deGomposition on seed germination of C.. album and tomatot 
The e f fec t of d i f fe ren t s tates of decomposition of 
oilcakes on the germination of G, album and the five cult lvars 
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Of tomato was studied i n pots . The concurrent e f fec t on 
the population of plant nematodes and s o i l fUngl was also 
observed. Oilcakes of c a s to r , raargosa and groundnut at 
the rate of 20 g, 20 g and 14.2 g/kg s o i l respect ive ly were 
mixed in 35 cm pots containing na tura l ly infes ted s o i l 
obtained from the vegetable f i e lds for four decomposition 
i n t e r v a l s v i z . , 1, 2, 6 and 10 days. For con t ro l , no 
oilcake was added in the po t s . Frequency and population of 
fungi as well as population of nematodes were determined 
pr ior to the amendments with o i lcakes . Pots were i n t r i p l i -
cate for each treatment arranged i n randomized design and 
kept a t glasshouse benches throughout the course of experiment. 
After each decomposition i n t e r v a l i . e , , a f t e r 1, 2 , 6 and 10, 
days, hundred (100) seeds of a l l the five c u l t i v a r s of tomato 
and of C., album alone as well as the seeds of a l l the five 
cu l t iva r s of tomato and £ , album i n combinations were sown. 
After 15 days of sowing, germination of d i f fe ren t cult ivars 
of tomato and seeds of C.. album alone as well as in combina-
tions with Q,, album for each oilcake i n different decomposition 
intervals was recorded. Percentage germination of seeds 
was later calculated. During the course of observations 
pots were regularly watered to keep them suff ic ient ly moist, 
5br each decomposition interval,frequency and population of 
fungi was determined for each oilcake treatment by s o i l plate 
method (Warcup, 1950). I^ br this purpose, composite s o i l 
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samples were col lected separately from around the roots of 
seedlings of tomato cu l t i va r s and C.. album for each oilcake 
treatment of di f ferent decomposition i n t e r v a l s . Similarly 
by Oostenbrink's e l u t r i a t o r method, plant nematode population 
was determined from composite samples col lected as in case 
of fungi for each oilcake treatment o i ' d i f f e ren t decomposition 
i n t e r v a l s . 
Determination of ef fect of ce r t a in pes t ic ides and oi lcakes 
on seed germination of £, album and tomato; 
2,4-D (2,4-dichlorophenoxyacetic acid),.^herbicide 
aldicarb (Temik) (2-methyl-2-(methylthio)proplonal dehyde 
0-(methyl carbamoyl)oxime (granu l a r formulation) a nematicide, 
zineb (zinc ethylene bisdithi©carbamate) a fungicide and 
oilcakes of cas tor , raargosa and groundnut were se lec ted . 
The ef fec t of 2,4-D, a ld i ca rb , zineb, c a s to r , margosa and 
groundnut cakes on seed germination of C,. album and five 
tomato cu l t iva r s was studied alone and i n d i f fe ren t combina-








Aldicarb + zineb 
Zineb + 2, 4-D 
Aldicarb + 2, 4-D 
Aldicarb + castor cate 
Aldicarb + margosa cal^ 
Aldicarb + groundnut cake 
Zineb + castor cake 
Zineb + margosa cake 
Zineb + groundnut cake 
2, 4-D + castor cake 
2, 4-D + margosa cake 
2, 4-D + groundnut cake. 
These chemicals or oilcakes were incorporated i n 
na tura l ly infes ted s o i l brought from the vegetable f i e lds 
contained in 35 cm pots a t the following ra tes* 
2, 4-D a t the rate of 0.2 g/kg s o i l 
Aldicarb -do- 0.2 g/kg s o i l 
Zineb -do- 0.4 g/kg s o i l 
Castor cake -do- 20.0 g/kg s o i l 
Margosa cake -do- 20.0 g/kg s o i l 
Groundnut cake-do- 14,2 ^/kg s o i l . 
Control pots (without chemicals or oi lcakes) were maintained 
side by side with them. Frequency and population of fungi 
as well as population of nematode were determined pr ior to 
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the amendment with chemicals or o i lcakes . All the t r ea tnen t s 
were t r i p l i c a t e d . Pots were kept i n randomized design on 
the glasshouse benches t i l l the end of experiment. All the 
pots were watered to keep them moist. Hundred (100) seeds 
of five cu l t iva rs of tomato and C.. album alone as well as i n 
combination were sown simultaneously in pots t rea ted with 
chemicals or o i lcakes . However, sowing was done in oilcake 
containing pots a f te r a waiting period of f i f t een days. 
Germination was recorded a f te r f i f teen days of sowing and 
percentage germination was ca lcula ted . From each treatment 
so i l was col lected as mentioned e a r l i e r and frequency and 
population of fungi was estimated by s o i l plate method 
(Warcup, 1950). Population of plant nematodes was a lso 
determined by Oostenbrink's e l u t r i a t o r method (Southey, 1970), 
Determination of e f fec t of ce r t a in pes t ic ides and 
oilcakes on the growth of £ . album and tomato; 
2, 4-D (herb ic ide) , a ldicarb (nematicide) and 2lneb 
(fungicide) and oi lcakes of cas to r , margosa and groundnut 
were se lec ted . Their e f f ec t on the growth performance of 
Si, album and five c u l t i v a r s of tomato alone or i n d i f fe ren t 
combination was s tudied . The pes t ic ides or oi lcakes were 
applied e i t h e r alone or i n d i f ferent combinations to 35 cm 
pots containing na tu ra l ly infes ted s o i l . The combinations 
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Aldicarb + zineb 
Zineb + 2, 4-D 
Aldicarb + 2, 4-D 
Aldicarb + castor cake 
a ldicarb + margosa cake 
Aldicarb + groundnut cake 
^ineb + castor cake 
Zineb + margosa cake 
Zineb + groundnut cake 
2, 4-D + castor cake 
2, 4-D + margosa cake 
2, 4-D + groundnut cake. 
These chemicals or oi lcakes were incorporated i n 
na tura l ly Infested s o i l brought from the vegetable f i e ld s 
and contained i n 35 era pots a t the ra te as mentioned on 
page 18. Control pots (without chemicals or oi lcakes) were 
also kept side by side with them, f^^equency and population 
of fungi as well as population of nematodes were determined 
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prior to amendments with chemicals or o i l cakes . All the 
treatments were t r i p l i c a t e d . Three week-old-seedlings of 
tomato cu l t iva r s or jC. alburn raised in autoclaved s o i l were 
transplanted i n pots receiving d i f ferent t reatments . In each 
pot with dif ferent combinations, one tomato and four C, album 
seedlings were t ransplanted . Pots were placed i n randomized 
design on glasshouse benches. After 90 days experiment was 
terminated and growth performance in terms of average shoot 
and root length of plants and fresh and dry weight of 
plants of tomato and C.. album was assessed. From each se t 
of treatment s o i l was col lected as mentioned e a r l i e r and 
frequency and population of fungi was estimated by s o i l plate 
method (Warcup, 1950). Population of plant nematodes was 
also determined by Oostenbrink's e l u t r i a t o r method (Southey, 
1970). 
The data were analysed s t a t i s t i c a l l y for s igni f icance . 
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rii::JUi,i'iji 
/survey and i d e n t i f i c a t i o n of weeds info- j t lng c e r t a i n 
vegiie t ab le c rops ; 
ciurvey was conducted for weeds infestin, '^ tomato, c a u l i -
flower and eggplan t crops grown i n and around Allf^arh. 
i ^ f t een weeds namely Che no podium album L. , iXe 11,lotus i n d i e a 
(L.) A l l . , Medicago s p . , Age r a turn conyzoides L . , Vicia s p . , 
La thy r us s p . , Girslum arvense (L.) ocop . , j\imari a parvi f l o r a 
L . , Convolvulus a r v e n s i s L . , i-iaphanus s p . , Gyperus rotundus 
^'1 Cynodon dac ty lon (L.) p e r s , , u i g i t a r i a s a n g u i n a l i s (L.) 
ocop . , Trl f o i l urn re pens L, and n n a g a l l i s arve ns i s L , , were 
encountered i n tomato f i e l d s , I 'h i r teen weeds v i z . , C., album 
i i , , N. i n d i c a , Medlca ^o s p , , Vlcla s p . , Lathyrus s p . , C.. 
arve nse , Orobanche s p , , ftaphanus s p . , C.. arve nsi s . A. arve nsi s , 
C,» r o tundus . ^ , dac ty lon and B r a s s l c a h i r t a I'loench, from 
cau l i f lower f i e l d s and f i f t e e n v i z . , Amaranthus v i r i d i s L . , 
E c l i p t a a lba (L.) Kassk. Euphorbia h i r t a L . , Kleuslne i n d i c a (L.) 
Gaertn. , Ipomoea s p , , Echinocloa colonun (L.) L ink . , Panlcum 
S p . , C. rotundus J ^ . d a c l v t o n . dorghum halepense (L.) P e r s , , 
£• sanguina l i s , Portulaca oleracea L., Trlanthema monogyna L, > 
Commelina benghalensis L. and Gorchorus sp, were i d e n t i f i e d 
from eggplant f i e l d s . 
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i'Yequency. abundance and d e n s i t y : 
x^Vequency, abundance and dens i ty of d i f f e r e n t weeds 
found i n d i f f e r e n t vege tab le crops i nc luded i n the s tudy are 
summarized i n Table ] . 
In tomato f i e l d s ^ , album, C_, ro tundus and £ , d a c t y l on 
showed 100;^ frequency followed by M, i n d i c a . Vic la s p . , 
Lathyrus s p . , Raphanus s p . and T. re pens where frequency was 
80;^. The l e s s f requent weeds were >:edicap:o s p . , C.. arvense ^  
A. a r v e n s i s , _D» s a n g u i n a l i s , E. p a r v l f l o r a and A, conyzoides . 
Their frequency ranged between 40 to 50/^. The abundance and 
dens i ty of G.. album was the h i g h e s t . I t s abundance and d e n s i t y 
were 70,5;?^ each . £ . rotundus and £.. dac ty lon e x h i b i t e d t h e i r 
abundance and d e n s i t y as 50 .5 and 40 .3 r e s p e c t i v e l y . i'"'or o the r 
spec ies abundance and d e n s i t y was compara t ive ly much low 
( Table 1 ) . A frequency diagram was prepared and compared 
with the Raunk iae r ' s normal frequency diagram ( i ' i g s . l a cS: b ) . 
There was no spec i e s i n frequency c l a s s A (Ofo), There were 
four spec ie s i n c l a s s B (26.67^0, 3 s p e c i e s i n c l a s s C (20;^), 
5 spec ie s i n c l a s s D (33.33^1) and 3 s p e c i e s i n c l a s s E (20^) 
( Table 2 ) . Though the c l a s s D was compara t ive ly h igher than 
c l a s s 3 , C and E, the weed community was he te rogenous . G., album 
Q, rotundus and C,, dac ty lon were most f requen t s p e c i e s . 
i i imi la r ly when Raunk iae r ' s law of frequency was app l i ed to. the 
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i i g . l a : Haunkiaer's normal frequency diagramrne 






f ig , l b : Frequency c lasses of d i f ferent weed species 
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i n the present study were as follows: 
ii<t3 >C<D >E 
The weed community in tomato f ie lds thus exhibi ted 
heterogenous nature . Che no podium album emerged as the most 
frequent species with highest abundance and density value 
in tomato i l e l d s . The general condit ion of tomato crops 
in the f ie lds included i n the study with evidently more weed 
i n f e s t a t i o n was poor. The crop strands showed de te r io ra t ion 
and the size of the plants was smaller i n comparison to the 
plants i n the f ie ld with no or less weed i n f e s t a t i on i n 
the same area . Tomato plants exhibi ted various degree of 
chlorosis and yellowing of the leaves possibly due to 
in su f f i c i en t n u t r i t i o n a l supply. 
In cauliflower f ie lds a l so , £ . album, £ . rotundus and 
C,. dactylon were most frequent spec ies . 0. album exhibi ted 
highest values for abundance and densi ty followed by G., 
rotundus and G, dactylon. The frequency of Medicago s p , , 
Vicia s p , , Lathvrus s p . , n, Indica^ Raphanus s p . , Orobanche 
s p . , £ . arvensis^ 4 , arvensis and B. h i r t a ranged between 
30 to 90^. The abundance and density of these species 
were a lso much less i n comparison to G.. album. C., rotundus 
and C, dactylon ( Table 1 ) . 
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when the frequency diagram prepared for the weeds 
was compared with normal fi^equency diagram ( Fi^s, la & b) 
there was no s p e c i e s i n c l a s s A (0%), There was no s p e c i e s 
i n c l a s s B (7.69;^), 4 spec ie s i n c l a s s C (30.77;^), 3 s p e c i e s 
i n c l a s s D (23.08;'^) and 5 spec ies i n c l a s s E (38.46;!S) ( Table 
2 ) . Though the c l a s s E was coLiparatively h igher than c l a s s 
3 , C and D, the weed community was he te rogenous . G.. album, 
C, rotundus and C. d ac ty lon were most f requent spec ie s foHowe( 
by Vicia sp , and Lathyrus sp , S i m i l a r l y , when Raunk iae r ' s 
law of frequency was app l i ed to the weed community, r e l a t i v e 
r e l a t i o n s of frequency c l a s s e s i n the p r e s e n t s tudy were 
as fo l lows; 
A<B<G > D < E 
The weed community i n cau l i f l ower p l o t s a l s o e x h i b i t e d 
heterogenous n a t u r e , g.. album was found to be most dominant 
Species i n the community. The c a u l i f l o w e r p l a n t s growing 
i n heav i ly i n f e s t e d f i e l d s e x h i b i t e d poor growth. 
In eggp lan t f i e l d s P o r t u l a c a o l e r a c e a . Trianthema 
monogynaT £,. rotundus and C, dac tv lon showed the h i g h e s t 
frequency (100$g), ' The frequency for the r e s t of the weed 
spec ie s encountered ranged between 50 to 90/^. T. monogyna 
followed by £ , o l e r a c e a e x h i b i t e d h i g h e s t abundance and 
d e n s i t y I n the community and the r e s t of the s p e c i e s had 
comparat ively l e s s d e n s i t y and abundance i n the community 























































































































































































































A frequency diagram was prepared and compared with the 
xiaunkiaer's normal frequency diagram (bigs, la & b ) . There 
were no species in class a and 6 (OJi). There were 3 species 
i n c lass G (20.00^), 6 species i n c lass D (40.00;^) and 6 
species i n class ii (60.00;^) ( Table 2 ) . Though the c lasses 
D and E were equal and comparatively higher than class G, 
the weed community was heterogenous, £ . oleracea. _T, monogyna. 
C, rotundus and G.. dactylon were most frequent species 
followed by ^maranthus v l r i d l s and Euphorbia h i r t a . Similar ly, 
when Haunkiaer's law of frequency was applied to the weed 
community, the re la t ive r e l a t i ons of frequency c lasses in 
the present study were as follows; 
A = B<C <D = E. 
The community also exhibi ted heterogenous nature , p . 
oleracea and j[. monogyna emerged as most dominant species In 
the community. In eggplant f i e lds the adverse ef fec t of 
weed i n f e s t a t i o n on the growth of the plant was evident . 
Plant produced less branches with reduced leaf size and 
exhibi ted poor flowering and f r u i t i n g . 
Effect of weed competition on d i f fe ren t vegetable crops! 
Tomato vs ghenopodium album; 
a. Plant growth; 
The ef fec t of C. album which emerged as the most dominant 
i l g , 2: Eff^3ct of d i f f e r e n t d e n s i t i e s of G. album on 
the growth of f ive c u l t i v a r s of tomato (Root 
and Shoo t le ng t h s ) . 
A - Tomato cv . P e r f e c t i o n 
B - Tomato cv , fusa ruby 
G - Tomato cv . Mikado 
D - Tomato cv , du t ton bes t 
of a l l 







G, album alone 
Tomato + G. album 
(One plant) 
Tomato + C, album 
(Two plants) 
Tomato + G. album 
(Four plants) 
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i l g , 3 : E f i ^ c t of d i f f e r e n t d e n s i t i e s of C. album 
on the growth of f ive c u l t l v a r s of tomato 
(Dry w e i g h t ) . 
A - Tomato cv. P e r f e c t i o n 
B - Tomato cv, Pusa ruby 
C - Tomato cv. Mikado 
Tomato cv. Sut ton 
b e s t of a l l 
D 
E - Tomato cv. Sioux 
1 - Tomato alone 
2 - C. album alone 
3 - Tomato + C.. album 
(one p l a n t ) 
4 - Tomato + C. album 
(two p l a n t s ) 
5 - Tomato + C. album 
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weed i n touiato f ie lds was selected to study i t s e f fec t on 
the growth of five d i f ferent cu l t iva r s of tomato. Changes 
in population of nematode and fun^j;! as well as f2?equency of 
fungi were also determined. The r e su l t s presented in the 
rabies 63 & 64 (append.), i*1gs. 2& 3 show that the 
growth of tomato as measured by shoot and root lengths and 
fresh and dry weights of the plants was si^jni f icant ly reduced 
when ^ . album was grown with tomato. The reduction in growth 
was d i r ec t ly proporti :)nal to the increase in the number of 
£, album p lan ts . Although the growth of a l l the five cu l t iva r 
of tomato suffered due to competition offered by C, album 
but there was some difference in the response of the c u l t i v a r s . 
The reduction in growth was maximum (o8/o) i n tomato cv. Jioux 
and minimum (49>) i n tomato cv, Jutton best of a l l ( Table 3 ) , 
The growth of C. album remained almost unaffected i n the 
presence of tomato as exhibi ted by the dry weight. However, 
some differences were observed i n r e l a t i o n to t h e i r toot 
and shoot lengths ( Tables 63 & 64 (append.), I ' lgs. 2& 3 ) . 
b . Population of plant nematodes; -
A perusal of Table 4 and Fig, 4 ind ica tes that the 
population of plant nematodes increased around the roots of 
tomato as well as C., album. The t o t a l population of nematodes 
was high In the s o i l containing weed and tomato together i n 
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population was rriaxiniuin in tomato cv. Jioux and miniraiitn In 
toraato cv. Jutton best of all . . I'ho neii.atoaes i so la ted wore 
.iopiolainiis indlcns Jher, 1963, ;lellco,ty Lonclius indie us 
oiddiqui , 1953, 'i!yjenchorhynchus brasslcae .^iddiqui, 1961, 
i\oty lenchu lus reniforruis Linford and u l i v i e r a , 1940 and 
Meloido-yne inco-^nita (Kafold and white 1919) Gliitvood, 1949. 
There was a lso an increase i n the ind iv idua l population of 
a l l the plant nematodes (Table 5 ) . Population of nematodes 
was a lso hi?h in pots containing d i f fe ren t combinations of 
Q_. album and tomato cu l t iva r s i n comparison to G., album or 
tomato cu l t i va r s alone. There was some difference in popula-
t ion due to the kind of cu l t iva r used. Hir^hest population 
of Me loido'-::yne larvae was found around tho roots of tomato cv, 
Risa ruby and minimum in tomato- cv. outbon best of a l l . The 
same was true for ^, b rass lcae , The highest population among 
the nematodes was that of T, brasslcae and lowest was those 
of A, re nl for mis and M. incognita la rvae . 
c. Population of fungi ; -
iis evident from the Table 6 and i<ig. 4, the t o t a l popula-
t ion of fungi increased around the roots of tomato as well as 
C. album e i t h e r alone or i n combination but the t o t a l popula-
t ion of fungi was high in the s o i l containing tomato and 
weed together i n comparison to weed or tomato alone. The 
increase i n the population was d i r e c t l y proport ional to the 
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i^g. 4: Population of nematodes and fungi in s o i l 
grown with varying number of £ , album alone 


























- G, album alone 
(One plant) 
- C, album alone 
(Two plants) 
- C, album alone 
(Four plants) 
- Tomato alone 
- Tomato + C, album 
(One plant) 
- Tomato + C, album 
(Two plants) 
- Tomato + G, album 
(JPour plants) 
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fungal popu la t ion (40200) was recorded for tjr.iato cv, oioux 
and lowest (31800) for tomato cv, J u t t o n bes t of a l l . Highest 
number of fungal spec i e s (19) was i s o l a t e d from tomato cv. 
dioux while lowest (14) from tomato cv. ^ J t t on bes t of a l l . 
I n . £ . album a lone , the number of fungul spec ies was twelve 
(12) . iihizopus oryzae went and Gerllnfjs, fythium sp . , 
•tiSpergi l l u s t e r r e u s Thorn, iiSpers;! l l u s fumipcatus I ^ e s e n i u s , 
A s p e r g i l l u s f lavus L ink . , A s p e r g i l l u s funiculosus G. dmith, 
A s p e r g i l l u s luchuens js Inui , r^crophialophora f a s l s p o r a 
Saksena and M.S. i i l l i s , A l t e r n a r i a a l t e r n a t a (Fr . ) K e i s s l e r , 
P e n i c i l l l u m coryophilum Dierckx and i.<li s a r i urn oxysporum 
och lech t . were i s o l a t e d from around the r o o t s of £ . album 
and f ive c u l t i v a r s of tomato e i t h e r "^rown alone or i n combi-
na t ions (fable 65 (append.)). A s p e r g i l l u s n ige r van fieghem 
and f-opulospora s p . were i s o l a t e d from s o i l grown with tomato 
cv. P e r f e c t i o n and dioux e i t h e r alone or i n combination with 
C., album. s i m i l a r l y , Gurvu la r ia l u n a t a (i^/akker) Boed i jn , 
was I s o l a t e d from the s o i l con t a in ing ^ . album or tomato cv, 
Pusa ruby or Sioux alone or i n combinat ion . Drechslera 
austra l iens l s^(3ugnicourt ) csubram & J a i n was i s o l a t e d from 
tomato cv . P e r f e c t i o n , Mikado, Sut ton bes t of a l l , and Sioux 
alone and i n combination with C.. album. Chaetomium indicum 
Gorda was r e s t r i c t e d .to tomato cv . Sioux e i t h e r grown alonfS 
or together with i£, album. i^quency value of saprophytic 
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with the increase in the number of seedlings of weeds planted 
alone or together with tomato c u l t i v a r s . i^^equency of 
pa ra s i t i c forms like Pythium sp. , .a l ternaria a l t e r n a t a . £ . 
Xunata and _£, oxysporum also increased with the increase in 
number of seedlings of weed alone and with tomato (Table 7 & 
65 (append.)^. 
iiig,g;plant vs Portulaca oleracea; 
a. Plant Growth;-
Effect of P, oleracea which was found as the most dominant 
weed i n eggplant f ie ld was se lected to study i t s e f fec t on 
the growth of five cu l t iva r s of egFjplant. Changes i n popula-
t ion of nematode and fungi as well as frequency of fungi was 
also determined. The r e s u l t s presented i n Tables 66 & 67 
(append.), i*lgs. 5 & 6, show tha t the growth of eggplant as 
measured by shoot and root lengths and fresh and dry weights 
of the plants s ign i f ican t ly decreased when P. oleracea was 
grown along with eggplant . The reduction In growth was 
d i r ec t l y proportional to the increase i n the number of £ . 
oleracea p lan t s . Although the growth of a l l the five 
cu l t i va r s of eggplant suffered due to competition offered by 
P. oleracea but there were v a r i e t a l d i f ferences . The reduction 
i n growth was maximum (50J^) in eggplant cv. Banaras giant 
white and minimum, (13J )^ i n eggplant cv. Pusa nuruki (Table 8 ) . 
However, the growth of £ . oleracea remained almost unafi^cted 
^ g . 5: Effect of d i f ferent dens i t i e s of £ . oleracea 
on the growth of five cu l t iva r s of eggplant 
(Root and dhoot lengths) . 
A - Eggplant cv, Banaras 
giant white 
B - Eggplant cv. Pusa 
mukhtashi 
C - Eggplant cv, Pusa 
krant i 
D - Eggplant cv, Pusa 
nuruki 
E - Eggplant cv, Pusa 
purple long 
1 - Eggplant alone 
2 - £ . oleracea alone 
3 - Eggplant + £. oleracea 
(One plant) 
4 - Egj^plant + £, oleracea 
(Two plants) 
5 - Eggplant + £ . oleracea 
(Four plants) 
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1 g . 6: EffBct of d i f ferent dens i t i e s of £, oleracea 
on the growth of five c u l t i v a r s of eggplant 
(Dry weight) . 
A - Eggplant ov, Banaras 
giant white 





- Eggplant cv, Pusa 
mukhtashi 
- Eggplant cv, Pusa 
kranti 
- Eggplant cv. Pusa 
nuruki 






- p. oleracea alone 
- Eggplant +• p. oleracea 
(One plant) 
- Eggplant + P. oleracea 
(Two plants) 




























































































































































































































































































































Fig, 7J Population of nematodes and fungi In soil grown 
with varying number of £. oleracea alone or in 
combination with five cultivars of tomato. 
A - Eggplant cv. Banaras 
giant white 
B - Eggplant cv, Pusa 
raukhtashl 
C - Eggplant cv, pusa 
kranti 
D - Eggplant cv, Pusa 
nuruki 
E - Eggplant cv. Pusa 
purple long 
.e race a alone 
(One plant) 
£• oleracea alone 
(Two plants) 





4 - Eggplant alone 
5 - Eggplant + P. olesacea 
(One plant) 
6 - Eggplant + £, oleracea 
(Two plants) 
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population of fungi increased around the roots of eggplant 
as well as £. oleracea grown alone or in combination. Total 
population of fungi was, however, hie:h in the s o i l containing 
both egt^plant and weed plant in comparison to weed or egg-
plant alone. The increase in the population was directly-
proportional to inci*ease in the number of weeds with eggplant. 
Highest fungal population was recorded for eggplant cv. 
Banaras giant white and miniia^m from eggplant cv. Pusa nuruki. 
Highest number of fungi (11) was i so la ted from eggplant cv, 
Banaras giant white and lowest (5) from eggplant cv, Pusa 
nurViki. In £. oleracea alone, the number of fungi was nine. 
i^quency value of saprophytic fungi l ike R, oryzae. 
A. flavus and fen ic i l l ium sp, increased with the increase 
i n the number of weeds grown alone or in combination with 
dif ferent cu l t iva rs of eggplant, frequency of p a r a s i t i c forms 
l ike Al ternar ia b ra s s i c i co la (Schw) / / i t t s h i r e , C.. lunata . 
5.. cladosporoides^ D. a u s t r a l i e n s i s and £, oxysporum also 
increased with the increase i n the number of weed seedlings 
grown alone or in combination with di f ferent cu l t i va r s of 
eggplant (Tables 12 & 68 (append.)) . 
3 . Eggplant vs Trianthema monogvna; 
a. Plant growth:-
The effect of T, monogyna which was found as the most 
dominant weed i n eggplant f ie lds was selected to study i t s 
i-lg. 8: E f fec t of d i f f e r e n t d e n s i t i e s of T. monogyna 
on the growth of f ive c u l t i v a r s of eggp lan t 
(Root and Shoot l eng ths ) 
A - Eggplant cv, Banaras 
g i a n t white 
B - Eggplant cv . Pusa 
mukhtashi 
C - Eggplant cv, Pusa 
k r a n t i 
D - Eggplant cv . Pusa 
nuruki 
E - Eggplant cv. Pusa 
purple long 
1 - Eggplant alone 
T_, monogyna alone 
3 - Eggplant + T. monogyna 
(One p l a n t ) 
4 - Eggplant + T. monog^yna 
(Two plants) 
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Pig. 9j Effect of different densities of T. monogyna 
on the growth of five cultivars of eggplant 
(Dry weight). 
A - Eggplant cv. Banaras 
giant white 
B - Eggplant cv. Pusa 
mukhtashi 
G - Eggplant cv. Pusa 
kranti 
D - Eggplant cv. Pusa 
nuruki 
E - Eggplant cv. Pusa 
purple long 
1 - Eggplant alone 




Eggplant + T.. monogyna 
(One plant) 
Eggplant + 2. monogyna 
(Two plants) 
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effec t on the growth of five cu i t iva r s or eggplant . Changes 
in population of nematodes and fungi as well as frequency 
of fungi was also deteriidned. The r e su l t s presented in the 
rabies 69 & 70 (append.), A.gs. 8& 9 show that the growth 
of eggplant in r e l a t i on to shoot and root lengths and fresh 
and dry weights was s ign i f i can t ly reduced when T> monogyna 
was grown with eggplant c u i t i v a r s . The reduction in growth 
was d i r ec t ly proportional to the increase in the number of 
'2. raonogyna plants grown with eggplant c u i t i v a r s . Although 
the growth of a l l the five cu i t iva r s suffered due to competi-
t ion offered by the weed but there were v a r i e t a l d i f ferences . 
The reduction in growth was maximum (58,0 i n eggplant cv. Kisa 
mukhtashi while minimum (26^) in eggplant cv. Pusa nuruki 
(Table 8 ) . The growth ofjf, mohogyna, however, remained 
almost unaffected i n the presence of eggplant cu i t i va r s as 
exhibi ted by the i r dry weight. However, sorije differences were 
observed i n r e l a t i on to t he i r root and shoot lengths (Tables 
69 & 70 (append.), a g s . 8& 9) . 
b . Potxalation of plant nematodes; -
A perusal of the Table 13 and big, 10 ind ica tes tha t 
the population of plant nematodes increased around the roots 
of eggplant as well as T, monogyna. The t o t a l population 
of nematodes was high in the s o l i containing both weed and 
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i 'lg. 10: Population of nematodes and fungi i n s o i l grown 
with varying number of T. monogyna alone or in 






- Eggplant cv, Banaras 
giant white 
- Eggplant cv, Pusa 
raukhtashi 
- Eggplant cv. Pusa 
kranti 
- Eggplant cv, Pusa 
nuruki 









- T, monoe^ yna alone 
(One plant) 
- T. mono3:yna alone 
(Two plants) 
- T. monogyna alone 
(Four plants) 
- Eggplant alone 
- Eggplant + T. monogyna 
(One plant) 
- Eggplant + T. monogyna 
(Two plants) 
- Eggplant + T. monogyna 
(Four p lants f 
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inc rease i n popu la t ion was maxliriurn in egf^plant cv. Pusa 
niukhtashi and minimum i n eggp lan t cv . Rasa nu ruk i . The 
nematodes i s o l a t e d were H, i n d l c u s , H. i n d i c u s , T, b r a s s i c a e . 
R, ren i fo rmis and M.' incognl t a ( l a rvae ) . There was a l s o an 
i nc rea se i n the i n d i v i d u a l popu la t ion of a l l the p l an t 
nematodes (Table 14 ) . Popu la t ion of nematodes was a l s o high 
i n pots con ta in ing d i f f e r e n t combinat ionsof T. monogyna 
and eggplan t c u l t i v a r s i n comparison to £. monogyna or eggp lan t 
c u l t i v a r alone. There were a l s o some d i f f e r e n c e s i n popu la t ions 
supported by d i f f e r e n t c u l t i v a r s used. Maxinum nematode 
popula t ion was recorded for T, b r a s s i c a e and minimum for 
K. i n c o g n i t a la rvae e i t h e r i n ^ . monogyna or eggp lan t alone 
and i n d i f f e r e n t combinat ions , 
c . Popula t ion of f u n g i ; -
AS evident from the Table 15 and big, 10, the t o t a l 
population of fungi i n c r e a s e d around the r o o t s of eggp lan t 
as we l l as T, monogyna e i t h e r alone or i n combination but the 
t o t a l population was high i n the s o i l con t a in ing both egg-
plant and the weed. The increase i n the population was 
d i r e c t l y proportional to the increase i n t h e number of weeds 
grown with eggplant c u l t i v a r s . Highest fungalpopulatlon 
was recorded for eggplant cv. Pusa mukhtashi and minimum for 
eggplant cv, Pusa nuruki. Highest number of fungal spec ie s 
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(7) from eggplant cv. iPusa nuruki. In T. niono.i.^ yna alone 
the number of l\ingi was ten, 
ii^quency value of saprophytic fungi like M. sphaero-
sporus. A, flavus and A, fumigatus increased with increase 
in the number of weed seedlings grown alone or in combination 
with eggplant c u l t i v a r s . Similarly frequency of pa r a s i t i c 
forms like A. alte_rnata,, Al ternar ia dianthl itevens & Hall , 
Gladosporium herbarum (Pers) Link. ,£ . lunata , Drechslera 
hawaiiensis (3ugnicourt) Jubram & Ja in , ^\ oxysporum and 
i-lhizoctonia solani Kahn also increased with the increase i n 
the number of weed seedl in 'S both in sin-^le or combined 
plantings with cu l t iva r s of eg-^plant (Tables 16 c*/ 71 (append,)) 
Effect of water soluble, fract ions of oi lcakes _on 
seed germination of C. album, 
Efx'ect of d i f ferent concentrations of water soluble 
fract ions of cas to r , raargosa and groundnut oi lcakes on the 
germination of the seeds of Q^, album was studied upto 240 h r s . 
The r e s u l t s obtained are presented in the Table 17, x<lgs. 11, 
12 and 13. There was no germination upto 48 h r s , in a l l the 
concentrations of the o i lcakes . Germination s t a r t ed a f te r 
72 h r s . In S/0 concentrat ion, however, germination s t a r t ed 
a f te r 120 h r s , i n cas tor and groundnut cakes and a f te r 144 h r s , 
i n margosa cake. Suppression was highest i n 6/0 concentrat ion. 
With the decrease i n the concentrat ion, percentage of gerraina-
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iilg. 11: Effect of dlffei-ent concentrations of water 
soluble f rac t ions of castor cake on germination 
of C.. album seeds, 
a - Control 
Different concentrat ions; 
b - d/0 
c - S/10 
d - 3/100 
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i l g . 12: Efi^sct of d i f ferent concentrations of water 
soluble f ract ions of margosa cake on germina-
t ion of £, album seeds, 
a - Control 
Different concentrat ions; 
b - S/0 
c - S/10 
d - S/100 
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iflg. 13: Effect of d i f ferent concentrations of water 
soluble f ract ions of groundnut cake on 
germination of C, album seeds, 
a - Control 
Different concentrat ions; 
b - d/0 
c - S/10 
d - S/lOO 
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t ion increased i n a l l the o i lcakes , in J/10 and i/lOO the 
gerjaination was s ign i f i can t ly low in co.,.parison to J/1000 
or cont ro l . In J/1000 the germination was equal to control 
af ter 141 hrs in case of castor cake and 1S8 hrs i n case of 
aargosa and groundnut cakes, xvll the concentrations though 
suppressed the germination i n i t i a l l y but with passage of time 
the percentage germination gradually increased. J /0 , J / lO, 
J/100 of a l l the oilcakes suppressed the germination even 
af ter 240 h r s . i i l l the oilcakes were more or less equally 
effect ive in suppressing the germination of G.. album seeds. 
Effect of di f ferent s t a t e s of decompositi on on seed 
germination of G>. album and tomato; 
iis evident from the Tables 72, 73 cS: 74 (append.), Big, 14, 
the germination of C., album seeds e i t h e r sown alone or with 
the seeds of tomato cu l t i va r s was suppressed by a l l the 
three oilcakes t e s ted , \fiith gradual increase i n the decompo-
s i t i o n period of cas to r , margosa and groundnut oi lcakes from 
1 to 10 days there was corresponding decrease i n germination. 
Oilcake appl ica t ions , however, did (jiot e f fec t the germination 
of tomato c u l t i v a r s . Germination gradually increased with 
the increase i n the decomposition period from 1 to lO days 
i n the aforesaid oi lcakes. Highest germination of a l l the 
five cultivars of tomato seeds alone and in c ombination with 
£• album seeds was observed after 10 days of decomposition 
Fig, 14: Ef fec t of d i f f e r e n t decomposi t ion per iods ( 1 , 2 , 6 
and 10 days) of c a s t o r , margosa and groundnut cakes 
i n the s o i l on seed germina t ion of C, album and 
f ive tomato c u l t i v a r s alone and i n combinat ions , 
1 - C, album alone 
2a - Tomato cv . P e r f e c t i o n alone 
2b - Tomato cv. P e r f e c t i o n ) 
) When grown toge the r 
2c - C, album ) 
3a - Tomato cv. Pusa ruby alone 
3b - Tomato cv, Pusa ruby ) 
) When grown toge the r 
3c - 5., album ) 
4a - Tomato cv. Mikado alone 
4b - Tomato cv. Mikado ) 
) When grown toge the r 
4c - C.. album ) 
5a - Tomato cv , Sut ton bes t of a l l 
6b - Tomato cv. Sut ton b e s t ) 
of a l l ) When grown toge the r 
5c - C, album ) 
6a - Tomato cv . Sioux alone 
6b - Tomato cv , Sioux ) 
) When grown toge the r 
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of a l l tne cakes t es ted . Germination of G^ . album sown alone 
or coii.bined VJI th tomato c u i t i v a r s , hov;ovGr, remained lowest. 
Aii.on-; a l l the five cu l t iva r s of tomato increase in 
germination was hi-?hest in cv. Jutton best of a l l and lov;est 
in cv. oioux. The difference was, however, marginal. Margosa 
oilcake was more effect ive in suppressing the germination of 
£• album sown e i t h e r alone or. with tomato c u l t i v a r s . The 
germination of £ . album was minimum i n margosa cake. The 
germination of tomato cu l t iva r s was, however, highest i n 
margosa cake i n comparison to castor and groundnut cakes. 
Population of nematodes 
The data on population of nematodes summarized i n the 
Tables 75 , 76 & 77 (append.), i^g. 15 indicate that the 
decrease i n f ina l population of plant nematodes was d i r ec t l y 
proport ional to the increase i n the decomposition period 
(1-10 days) of d i f ferent oilcakes when applied to pots and 
l a t e r sown with C. album or tomato c u l t i v a r s seeds alone and 
the i r combinations. 
Maximum reduction in nematode population was observed 
i n tomato cv. diutton best of a l l and minimum in cv, tiioux i n 
a l l the three cakes. Among the oi lcakes margosa cake was more 
effect ive i n reducing the t o t a l population of plant nematodes. 
Reduction In the population of nematodes l ike H, Ind icus , 
H. Indlcus^ R, renlformls. ^ , incogni ta larvae and T, 
Fig, 15: E f fec t of d i f f e r e n t decomposit ion per iods ( l , 2 , 
6 and 10 days) of c a s t o r , margosa and groundnut 
cakes i n s o i l on t o t a l popu la t ion of p l a n t 
nematodes around the roo t s of f ive tomato c u l t i v a r s 
and S.» album alone and i n combinat ions , 
1 - C. album alone 
2 - Tomato cv, p e r f e c t i o n alone 
3— Tomato cv . P e r f e c t i o n + C.. album 
4 - Tomato cv, Pusa ruby alone 
5 - Tomato cv . Pusa ruby + C. album 
6 - Tomato cv . Mikado alone 
7 - Tomato cv . Mikado + C., album 
8 - Tomato cv , 3u t toh bes t of a l l alone 
9 - Tomato cv , i iutton bes t of a l l + C, album 
10 - Tomato cv , Sioux alone 
11 - Tomato cv, oioux + C.. album 
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brass!cae was d i r ec t ly proport ional to increase in the de-
composition period of cas to r , margosa and groundnut cakes 
(Tables 13 to 35). After 10 days highest reduction in the 
population was observed for R. renlformis and lowest for 
1 . brass!cae i n a l l the three o i lcakes . Reduction in the 
population of other nematodes was moderate. Among the toraato 
c u l t i v a r s , Jutton best of a l l grown pots exhibi ted highest 
reduction in the population of a l l the nematodes the reverse 
was true for cv. oioux (Tables 75 , 76 & 77 (append.)) , ^mong 
the three oilcakes margosa was found to be more effect ive 
as a marked f a l l in the population was observed in comparison 
to castor and groundnut o i lcakes . 
Population of fungi 
Tables 78, 79 & 80 (append.), x^lg. 16, Indicate that in 
a l l the treatments of o i l cakes , t o t a l population of fungi 
increased i n i t i a l l y (at one day i n t e r v a l ) . Then a f te r gradual 
decrease was noticed with the gradual increase in the decompo-
s i t i o n period ( from 2 to 10 days ) , 
Highest population of fungi was observed at one day 
and lowest at 10 day i n a l l the three cakes i n the pots sown 
with tomato cv. dutton best of a l l . At i n i t i a l inc37ease, 
fungal population was highest i n margosa cake and minimum in 
groundnut cake in C. album alone and i n combinations with 
a l l the five cu l t iva r s of tomato. I t i s evident from the 
i^lg. 16: Ef fec t of difx*erent decomposi t ion per iods ( 1, 2 , 6 
and 10 days) of c a s t o r , margosa and groundnut cakes 
i n s o i l on t o t a l popu la t ion of fungi around the 
roo t s of f ive tomato c u l t i v a r s and G. album alone 
and i n combinat ions , 
1 - G. album alone 
2 - Tomato cv. P e r f e c t i o n alone 
3 - Tomato cv, p e r f e c t i o n + C, album 
4 - Tomato cv . Pusa ruby alone 
5 - Tomato cv. Pusa ruby + C, album 
6 - Tomato cv. Mikado alone 
7 - Tomato cv . Mikado + C, alburn 
8 - Tomato cv, i i i t t on bes t of a l l alone 
9 - Tomato cv , iSutton bes t of a l l + G., album 
10 - Tomato cv , oioux alone 
11 - Tomato cv, bioux + Q,, album 
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Tables 36, 37 .<i 3S that the x'requoncy of saprophytic 
fungi i n i t i a l l y increased a t one day decorr.positj un period 
but then gradual decrease was observed with the increase i n 
decOEQposition period from 2 to 10 days. j^Yequency of 
pa ra s i t i c forms decreased gradually with the increase i n 
decomposion period ( from 1 to 10 days) in a l l the cakes 
tes ted i n a l l the five cu l t iva r s alone, C_. album alone and 
in the i r combinations. I t was found that the highest 
reduction in frequency of these fungi was i n margosa cake 
as compared to castor and gronjindnut cakes. 
Table 81 (append.) shows that from pots t reated with 
castor cake t o t a l number of fungi i so l a t ed was 14, 14, 13, 13, 
12 and 17 from pots with £. album alone, tomato cu l t i va r 
perfect ion, Pusa ruby, Mkado, liiutton best of a l l and Jioux 
respect ively (Table 81 (append.)) . Highest number of fungi 
(17) were i so la ted from pots grown with tomato cv, Jioux alone 
and with C.. album while lowest (12) from that with tomato cv, 
ciutton best of a l l alone and with C, album. 
ft'om pots t rea ted with margosa cake t o t a l number of 
fungi i so la t ed was 15, 14, 15, 15, 12 and 17 from £. album 
alone and tomato cultivars Perfection, Pusa ruby, Mikado, 
Sutton best of a l l and Sioux alone and with C. album res-
pectively (Table 82 (append.)). Highest number of fungi (17) 
wei^ isolated from tomato cultivar Sioux and lowest (12) from 
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Total number of fungi i so la ted froiri pots receiving 
groundnut cake was 12, 12, 11, 12, 11 and 14 from C.. album 
alone, tomato cu l t iva r s Perfect ion, Pusa ruby, Mikado, button 
best of a l l and ciioux alone and with C. aIbum respect ively 
(Table 83 (append.)) , flighest number of fungi (14) were 
i so la ted from tomato cu l t iva r Sioux and lowest (11) from 
tomato cu l t i va r dutton best of a l l and Mikado. 
Effect 'of ce r t a in pes t ic ides and oi lcakes on seed 
germination of £, al,bum and cu l t i va r s of tomato; 
I t i s ejrident from Table 84 (append.), i^lgs. 17, 18, 19, 
20 and 21 that the geminat ion of Q, album seeds sown alone 
and in combination with tomato cu l t i va r s decreased s ign i f i can t -
ly in a l l the t reatments . Highest reduction was observed 
in 2, 4-D and margosa combination while lowest was observed 
i n a ld lca rb . Germination was 8 percent i n 2, 4-D + margosa 
cake and 65i i n a ld ica rb . Similarly germination of a l l the 
five cu l t i va r s of tomato seeds sown alone or i n combination 
with C, album s ign i f i can t ly increased i n most of the treatments. 
Highest increase was observed i n a ld icarb + margosa o i lcake . 
In 2, 4-D, however, the germination was lowest. In r e s t of 
the treatments germination was moderate. I t was fur ther 
noticed tha t margosa oilcake alone or i n combination e i t h e r 
with zineb or a ld icarb proved most e f fec t ive i n suppressing 
the seed gerroination of the weed and improving the seed 
A g . 17: Ef fec t of c e r t a i n p e s t i c i d e s and o i l c a k e s on 
seed germina t ion of tomato cv. P e r f e c t i o n and 
C. album grown alone or t o g e t h e r , 
1 . - Cont ro l 
2 , - i i ld ica rb 
3 - Zineb 
4 - 2 , 4-D 
5 - Castor cake 
6 - Margosa cake 
7 - Groundnut cake 
8 - Aldicarb + z.ineb 
9 - Ziineb + 2 , 4-D 
10 - Ald icarb + 2 , 4-D 
11 - Ald ica rb + Castor cake 
12 - Ald icarb + Margosa cake 
13 - Aldicarb + Groundnut cake 
14 - Zineb + Castor cake 
15 - Zineb + Margosa cake 
16 - Zineb + Groundnut cake 
1 7 - 2 , 4-D + Castor cake 
1 8 - 2 , 4-D + Margosa cake 
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' Ig . 18: Sffect of c e r t a in pes t ic ides and oilcakes on the 
seed germination of tomato Pusa ruby and G.. album 
grown alone or together, 
1 - Control 
Idicarb 
3 - Zineb 
4 - 2 , 4-D 
5. Castor cake 
6 -Margosa cake 
7 -Groundnut cake 
8 -Aldicarb + Zineb 
9 -Zineb + 2, 4-D 
10 -Aldicarb + 2, 4-D 
,11 -Aldicarb + Castor cake 
12 -Aldicarb + Margosa cake 
13 -Aldicarb + Groundnut cake 
14 -Zineb + Castor cake 
15 -Zineb + Margosa cake 
16 -Zineb + Groundnut cake 
17 -2, 4-D + Castor cake 
18 -2, 4-D + Margosa cake 
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i-lg. 19: j i f fec t of c e r t a i n p e s t i c i d e s and o i l cakes on seed 
germina t ion of tomato cv, Mikado and 0, album grown 
alone or t o g e t h e r , 
1 - Cont ro l 
2 - i i l d i ca rb 
3 - Zineb 
4 - 2 , 4-D 
5 - Cas tor cake 
6 - Margosa cake 
7 - Groundnut cake 
8 - a . ldicarb + Zineb 
9 - ^ ineb +• + 2 , 4-D 
10 - Ald icarb + 2 , 4-D 
11 - Ald icarb + Castor cake 
12 - f i ldicarb + Kargosa cake 
13 - Ald icarb + Groundnut cake 
14 - Zineb + Castor cake 
15 - ziineb + Margosa cake 
16 - Zineb + Groundnut cake 
1 7 - 2 , 4-D + Castor cake 
18 - 2 , 4-D + Margosa cake 
1 9 - 2 , 4-D + Groundnut cake 
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i l g . 20: Effec t of c e r t a i n p e s t i c i d e s and o i l c a k e s on seed 
germinat ion of tomato cv. Sut ton bes t of a l l and 
0. album grown alone or t o g e t h e r . 
1 - Con t ro l 
2 - i i . ldiGarb 
3 - Zineb 
4 - 2 , 4-D 
5 - Cas tor cake 
6 - Margosa cake 
7 - Groundnut cake 
8 - Ald ica rb + ^^ineb 
9 - oineb + 2 , 4-D 
10 - ^ I d i c a r b + 2 , 4-D 
11 - Ald ica rb + Castor cake 
12 - A ld ica rb + Margosa cake 
13 - A ld i ca rb + Groundnut cake 
14 - ^ ineb + Cas tor ca te 
15 - Zineb + Margosa cake 
16 - Zineb + Groundnut cake 
1 7 - 2 , 4-D + Castor cake 
1 8 - 2 , 4-D + Margosa calte 
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i l g . 2 1 : E f f ec t of c e r t a i n p e s t i c i d e s and o i l cakes on seed 
germina t ion of tomato cv, oioux and C.. alburn grown 
alone or t o g e t h e r , 
1 - Cont ro l 
2 - i i ld ica rb 
3 - ii.ineb 
4 - 2 , 4-D 
5 - Cas tor cake 
6 - Margosa cake 
7 - Groundnut cake 
8 - Ald icarb + Zlneb 
9 - Zineb + 2 , 4-D 
10 - Ald icarb + 2 , 4-D 
11 - Ald icarb •»• Castor cake 
12 - Ald icarb + Margosa cake 
13 - Ald icarb + Groundnut cake 
14 - Zineb + Castor cake 
16 - Zineb + Margosa cake 
16 - Zineb + Groundnut cake 
1 7 - 2 , 4-D + Castor cake 
1 8 - 2 , 4-D + Margosa cake 
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Sermination of all. the cu l t ivar^ of toinalo tes ted . 
rtiiion; the ton.ato c u i t i v a r s , Jutton best of all. showed 
the highest and oioux lowest geminat ion when sown alone or 
in coKoination with G. album ( Table 34 (apfjend.), i*lgs. 17, 
18, 19, 20 and 21 ) . 
Population of plant nematodes; 
I'otal neiLatode population was reducea by a l l the t r e a t -
n.-ents i n pots sown e i t h e r with C, album or tomato c u l t i v a r s 
alone or the i r combinations (Table 85 (append.), i^lgs, 22, 23, 
24, 25 and 26), Highest reduction was obtained by a ldicarb 
or margosa oilcake appl ica t ion as well as by mixture of both. 
Lowest was observed in 2, 4-D. In r e s t of the treatments 
population was moderately supp27essed. 
«.mong cu l t iva r s of tomato t e s t ed , hi-^hest reduction in 
nematode population was observed i n button best of a l l and 
lowest i n oioux. 
Population of individual nematodes v i z . , H. indicus^ 
li ' Indicus^ ^ , reniformls, j : . brassicae and u. incognita 
larvae was great ly reduced in a ld icarb and margosa oilcake 
alone and i n the i r combinations. In r e s t of the treatments 
also the population of a l l the nematodes was s ign i f i can t ly 
reduced (Tables 39, 40, 4 1 , 42, 43 and 44 ) . 
x-lg. 2ki: Ef fec t of d i f f e r e n t p e s t i c i d e s and o i l c a k e s on 
the popu la t ion of nematodes around the r o o t s of 
tomato cv. P e r f e c t i o n and Q. album grown alone 
or t o g e t h e r . 
1 - Con t ro l 
2 - Ald ica rb 
3 - Zineb 
4 - 2 , 4-D 
5 - Cas tor cake 
6 - Margosa cake 
7 - Groundnut cake 
8 - Ald ica rb ^ z.ineb 
9 - /.ineb + 2 , 4-D 
10 - Ald icarb + 2 , 4-D 
11 - Ald ica rb + Cas tor cake 
12 - Ald ica rb + Margosa cake 
13 - Ald ica rb + Groundnut cake 
14 - ^ ineb ••• Castor cake 
15 - Zineb +• Margosa cake 
16 - Zineb + Groundnut cake 
1 7 - 2 , 4-D + Cas tor cake 
1 8 - 2 , 4-D + Margosa cake 
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i^g . 23 : Effect of d i f f e r e n t p e s t i c i d e s and o i l c a k e s on 
the popu l a t i on of nematodes around the r o o t s of 
tomato cv . Pusa ruby and C. album grown alone or 
t o g e t h e r . 
1 - Con t ro l 
2 - i i l d i ca rb 
3 - Zlneb 
4 - 2 , 4-D 
5 - Cas tor cake 
6 - Kargosa cake 
7 - Groundnut cake 
8 - i i l d i ca rb + Zineb 
9 - ^ ineb + 2 , 4-D 
10 - A ld ica rb + 2 , 4-D 
11 - A ld ica rb +• Castor cake 
12 - Ald ica rb + Margosa cake 
13 - i i l d i ca rb + Groundnut cake 
14 - Zineb +• Castor cake 
15 - Zineb + Margosa cake 
16 - Zineb + Groundnut cake 
1 7 - 2 , 4-D + Castor cake 
1 8 - 2 , 4-D + Margosa cake 
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A'.;. 24: Ef fec t of c e r t a i n p e s t i c i d e s and o i l c a k e s on the 
popu la t ion of nematodes around the roo t s of tomato 
cv. Mikado and Q,. album grown alone or to '^e ther . 
1 - Cont ro l 
2 - xi ldicarb 
3 - -iiineb 
4 - 2 , 4-D 
5 . - Cas tor cake 
6 - Margosa cake 
7 - Groundnut cake 
8 - rtldicarb v ^ineb 
9 - Ziineb + 2 , 4-D 
10 - ^ I d i c a r b + 2 , 4-D 
11 - Aldicarb + Castor cake 
12 - f i ld icarb + Margosa cake 
13 - i i l d i ca rb + Groundnut cake 
14 - ijineb + Castor cake 
15 - Zineb + Margosa cake 
16 - ^ ineb + Groundnut cake 
1 7 - 2 , 4-D + Castor cake 
1 8 - 2 , 4-D + Margosa cake 












m m : ^  







f> (fl —. 
o l #?! 
# 
<N 
I 1 ^ C 




rO . ^ 





































l!o$ 6>j/s©pojeu)d|M jo uojieindod 
Hi 
A g . 25: Ef fec t of c e r t a i n p e s t i c i d e s and o i l c a k e s on the 
popu la t idn of nematodes around tho r o o t s of tomato 
cv. Sut ton b e s t of a l l and C., album grown alone or 
t o g e t h e r . 
1 - Con t ro l 
2 - ii .ldicarb 
3 - /iineb 
4 - 2 , 4-D 
5 - Castor cake 
6 - Kargosa cake 
7 - Groundnut cake 
8 - ^ t ldlcarb + Zineb 
9 - Zineb + 2 , 4-D 
10 - i i l d i ca rb + 2 , 4-D 
11 - Ald icarb + Castor cake 
12 - Ald icarb + Margosa cake 
13 - Ald ica rb + Groundnut cake 
14 - Zineb + Castor cake 
15 - Zineb + Margosa calce 
16 - Zineb + Groundnut cake 
1 7 - 2 , 4-D + Castor cake 
1 8 - 2 , 4-D + Margosa cake 
1 9 - 2 , 4-D + Groundnut cake 
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r i g . 26: Effec t of c e r t a i n p e s t i c i d e s and o i l cakes on the 
popu la t ion of nematodes around the r o o t s of tomato 
cv. oioux and G., album ,^rown alone or t o g e t h e r . 
1 - Cont ro l 
2 - n i d i cart) 
3 - Zineb 
4 - 2 , 4-D 
5 - Castor cake 
6 - Margosa cake 
7 - Groundnut cake 
8 - j i l d i ca rb + Zlneb 
9 - Zlneb + 2 , 4-D 
10 - i i ld ica rb + 2 , 4-D 
11 - Ald icarb + Castor calce 
12 - Aldicarb + Margosa cake 
13 - Ald icarb + Groundnut cake 
14 - Zineb + Castor cake 
15 - -iineb + Margosa cake 
16 - Zineb + Groundnut cake 
1 7 - 2 , 4-D + Castor cake 
18 - 2 , 4-D +• Margosa cake 
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Population of fungi; 
Table 86 (append.), Figs. 27, 28, 29, 30 & 31 show 
that i n a l l the treatn)ents the t o t a l population of fungi 
increased except i n z ineb. Highest increase was observed 
with margosa oilcake in a l l the cu l t iva r s of tomato alone 
or in combination with £, album or £, album alone, Coml5ina-
t ions of margosa oilcake with other pes t ic ides and oi lcakes 
were also found helpful in increasing fungal population. 
Among the c u l t i v a r s , highest population of fungi was observed 
i n tomato cv, ciutton best of a l l and minimum i n cv, dioux. 
I t i s c lear from the Tables 87, 88, 89, 90, 91 & 92 (append.) 
that t o t a l number of fungi' i so la ted were 12, 13, 11, 11, 10 
and 15 from C. album alone and tomato cu l t i va r s perifection, 
Pusa ruby, Mikado, iiutton best of a l l and aioux respect ively 
e i t h e r grown alone or i n combination with C, album. 
Frequency of most of the saprophytic fungi increased 
i n di f ferent treatments with the chemicals and oilcakes tes ted 
except i n zineb or its> combinations with other chemicals 
and o i lcakes . High frequency values were recorded i n margosa 
o i lcake , a ldicarb + margosa and 2, 4-D 4- margosa o i lcake . The 
frequency ofparas l t l c forms decreased i n a l l the treatments 
but i t was lowest In zineb, zineb + a ld ica rb , margosa o i lcake , 
a ldicarb + margosa oilcake and 2 , 4-D + margosa o i lcake . In 
a l l the five cu l t i va r s of tomato alone or with Q,, alburn^ 
aldicarb and I t s combinations with zineb was a lso ef fec t ive 
^'^^l 
.-Ig. ;^7: i^ffect of c e r t a i n p e s t i c i d e s and o i l c a k e s on 
the popu la t ion of x'un^i 'of tomato cv. P e r f e c t i o n 
and G. album grown alone or t o g e t h e r . 
1 - Cont ro l 
2 - rt-ldicarb 
3 - Zineb 
4 - 2 , 4-D 
5 - Castor cake 
6 - Margosa cake 
7 - Groundnut cake 
8 - / i l d i ca rb + ^ ineb 
9 - /lineb + 2 , 4-D 
10 - ^ I d i c a r b + 2 , 4-D 
11 - Ald ica rb + Castor cake 
12 - Ald icarb + Margosa cake 
13 - / t l d i ca rb + Groundnut cake 
14 - Zineb + Castor cake 
15 - Zineb + Margosa cake 
16 - Zineb + Groundnut cake 
1 7 - 2 , 4-D + Castor cake 
1 8 - 2 , 4-D + Margosa cake 
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i<lg. 29: Ef fec t of c e r t a i n p e s t i c i d e s and o i l c a k e s on the 
popu la t ion of fungi of tomato cv . Mikado and 
Q.» album grown alone or t o g e t h e r . 
1 - Cont ro l 
2 - Ald icarb 
3— -6ineb 
4 - 2 , 4-D 
5 - Castor cake 
6 - Margosa cake 
7 - Groundnut cake 
8 - Aldlcarb + Ziineb 
9 - Zineb + 2, 4-D 
10 - Aldicarb + 2, 4-D 
11 - Aldicarb + Castor cake 
12 - Aldicarb + Margosa cake 
13 - Aldicarb + Groundnut cake 
14 - Zineb + Castor cake 
15 - Zlneb + Margosa cake 
16 - Zineb + Groundnut cake 
17-2, 4-D + Castor cake 
18-2, 4-D + Margosa cake 
19-2, 4-D + Groundnut cake 
O 
129 












































— > CT» 
- (M 








DOS iu6/i6uni jo uo!)eindOcj 
i*ig. 30: h f f e c t of c e r t a i n p e s t i c i d e s and o i l c a k e s on 
the popu la t ion of fungi of tomato cv, J u t t o n 
oest of a l l and C.. album grown alone or t o g e t h e r . 
1 - Con t ro l 
2 - / i ld i ca rb 
3 - Zineb 
4 - 2 , 4-D 
5 , - Cas tor cake 
6 - Margosa cake 
7 - Groundnut cake 
8 - i i l d i ca rb + ^ineb 
9 - Zineb + 2 , 4-D 
10 - Ald icarb + 2 , 4-D 
11 - i i l d i ca rb + Castor cake 
12 - Hld icarb + Margosa cake 
13 - Ald icarb + Groundnut cake 
14 - Zineb + Castor cake 
15 - iiineb + Margosa cake 
16 - Zineb + Groundnut cake 
17 - 2 , 4-D +• Castor cake 
1 8 - 2 , 4-D + Margosa cake 
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A g , 31: Effect of ce r t a in pest ic ides and oilcakes on the 
population of fungi tomato cv. ciioux and £, album 
grown alone or together . 
1 - Control 
2 - Aldicarb 
3 - Zlneb 
4 - 2 , 4-D 
5 - Castor cake 
6 - Margosa cake 
7 - Groundnut cake 
8 - Aldicarb + Zineb 
9 - Zineb -t- 2, 4-D 
10 - Aldicarb + 2, 4-D 
11 - Aldicarb + Castor cake 
12 - Aldicarb + Margosa cake 
13 - Aldicarb + Groundnut cake 
14 - Zineb + Castor cake 
15 - Zineb + Margosa cake 
16 - Zi neb + Groundnut cake 
1 7 - 2 , 4-D + Castor cake 
1 8 - 2 , 4-D -v Margosa cake 
1 9 - 2 , 4-D + Groundnut cake 
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i n reducing the frequency of fungi like H. a l t e rna ta and 
C. lunata . 
The frequency values of saprophytic fungi increased 
and of pa r a s i t i c forms decreased when t reated vath cas tor , 
margosa and groundnut oi Icakes and the i r combinations with 
the chemicals in G.. album alone and also in a l l the five 
cu l t iva r s of tomato alone or the i r combinations with £. album. 
Margosa oilcake was most effect ive among the oilcakes employ-
ed where frequency values for saprophytic forms increased 
and of pa r a s i t i c forms decreased (Tables 4.5, 46, 47, 48, 49 
& 50). 
gjffect of ce r t a in pest ic ides and oi lcakes on the 
growth of C. album and tomato; 
The data in r e l a t i o n to shoot and root lengths of 
S.. album and five cu l t iva r s of tomato alone and in the i r 
combinations are summarized in the Table 93 (append.), A g s . 
32, 33, 34, 35 & 36. I t was found that wherever, 2,4-D was 
applied either alone or i n combination with other chemicals or 
oi lcakes, shoot and root lengths of G.. a.lbum as well as of a l l 
the cultivars of tomato were s ignif icantly reduced In comparison 
to control and other chemicals. With oi lcakes s ignif icant 
improvement was observed i n the growth of 0, album either grown 
alone or with tomato cult ivars , dimilar improvement in 
.•l.:. 32: l l f fect of c e r t a i n p e s t i c i d e s and oilcakf^s on the 
,;rowth of toiuato cv. P e r f e c t i o n and C,' alburi) ^rown 
alone or t o g e t h e r (Root and shoot l e n g t h s ) . 
1 - £ . album alone 
2 - fomato alone 
3 - fomato ) 
) vVhen grown toge the r 
4 - G. album- ) 
a - Con t ro l 
b - ^ I d i c a r b 
c - / .ineb 
d - 2 , 4-D 
e - Cas tor cake 
f - Margosa cake 
g - Groundnut cake 
h - Ald icarb + Zineb 
i - Zineb + 2 , 4-D 
j - Ald icarb + , 2 , 4-D 
k - i i l d i ca rb + Castor cake 
1 - -aldicarb + Margosa cake 
m - i t l d i ca rb + Groundnut cake 
n - ^iineb + Castor cake 
o - Zineb + Margosa cake 
p - Zineb + Groundnut cake 
q - 2 , 4-D + Castor cake 
r - 2, 4-D + Margosa cake 
s - 2, 4-D + Groundnut cake 
139 
J 5 : »/) 










( U i J ) 
M 














m — 1 = 
— - J 
T . 
























< * • 
m 
fM ••'•• 
(T) « • 

















, - ^ 
1 1 
- ^ Z _ 
• » 
' t 1 


























1-lg. 33: i i f fec t of c e r t a i n p e s t i c i d e s and o i l c a k e s on the 
growtli of tomato cv. pusa ruby and £ . alburn grown 
alone or t o g e t h e r (xioot and shoot l eng ths ) 
1 - G. album alone 
2 - Tomato alone 
3 - Tomato ) 
) y^hen grown toge the r 
4 - C,. album ) 
a - Cont ro l 
b - Ald icarb 
c - Zineb 
d - 2 , 4-D 
e - Castor cake 
f - Margosa cake 
g - Groundnut cake 
h - i i ld ica rb + ^jineb 
i - Zineb + 2 , 4-D 
3 - i i ld ica rb + 2 , 4-D 
k - ^ I d i c a r b + Castor cake 
1 - i i ld ica rb + Margosa cake 
m - rt.ldicarb + Groundnut cake 
n - Zineb + Castor cake 
o - Zineb -t- Margosa cake 
p - Zineb + Groundnut cake 
q - 2 , 4-D •»• Castor cake 
r - 2, 4-D + Margosa cake 

















o o o 
{ u ) ) M)6u*) )ooy (ui 3) M)6u»i )eoMS 
.•*1g, 34: a f f e c t of c e r t a i n p e s t i c i d e s and o i l c a k e s on the 
growth of tomato cv . 1 ikado and C.. album -^rown alone 
or t oge the r (noot and shoot len^Tths). 
1 - G.. album alone 
2 - Tomato alone 
3 - Tomato ) 
) when grown t o g e t h e r 
4 - ^ . album ) 
a - Con t ro l 
b - Ald lcarb 
G - ^JLneb 
d - 2 , 4-D 
e - Cas tor cake 
f - Margosa cake 
g - Groundnut cake 
h - Ald icarb + Zineb 
i - Zineb + 2 , 4-D 
j - Aldicarb + 2 , 4-D 
k - i i ld ica rb + Castor cake 
1 - Ald icarb + Margosa cake 
m - i i ld lca rb + Groundnut cake 
n - ^ ineb + Castor cake 
o - Zineb •»- Margosa cake 
p - Zineb + Groundnut cake 
q - 2 , 4-D + Castor cake 
r - 2, 4-D + Margosa cake 
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A g . 35: i i f fect of c e r t a i n p e s t i c i d e s and o i l c a k e s on the 
growth of tomato cv. out ton bes t of a l l and G. album 
grown alone or t o g e t h e r , (Hoot and shoot l e n g t h s ) . 
1 - G.. album alone 
2 - Tomato alone 
3 - Tomato ) 
) When grown together 
4 - C. album ) 
a - Control 
b - Aldicarb 
c - Zineb 
d - 2, 4-D 
e - Castor cake 
f - Kargosa cake 
g - Jroundnut cake 
h - iildicarb + ^ ineb 
i - ^ineb + 2, 4-D 
j - Aldicarb + 2, 4-D 
k - Aldicarb + Castor cake 
1 - Aldicarb + Kargosa cake 
m - Aldicarb + Groundnut cake 
n - Zineb + Castor cake 
o - Zineb + Margosa cake 
p - Zineb + Groundnut cake 
q - 2, 4-D + Castor cake 
r - 2, 4-D + Margosa cake 
s - 2, 4-D + Groundnut cake 
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i l g . 36: Effec t of c e r t a i n p e s t i c i d e s and o i l c a k e s on the 
growth of tomato cv . dioux and C.. album grown alone 
or t o g e t h e r . (Root and shoot l e n g t h s ) , 
1 - G. album alone 
2 - Tomato alone 
3 - Tomato ) 
) When grown t o g e t h e r . 
4 - C.. album ) 
a - Con t ro l 
b - Ald lcarb 
c - ^lineb 
d - 2 , 4-D 
e - Cas tor cake 
f - Margosa cake 
g - Groundnut cake 
h - Ald ica rb + Zineb 
i - Zineb + 2 , 4-D 
j - Ald ica rb + 2 , 4-D 
k - Ald ica rb + Castor cake 
1 - Ald icarb + Margosa cake 
m - Ald ica rb + Groundnut cake 
n - Zineb + Castor cake 
o - Zineb +• Margosa cake 
p - Zineb + Groundnut cake 
q - 2 , 4-D + Castor cake 
r - 2, 4-D + Margosa cake 
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growth of tomato cu l t iva rs was also obtained. Margosa oi 1-
calce was found to be most effect ive in increasing the growth 
of C. album and a l l the cu l t iva r s of tomato. But zineb and 
aldicarb adversely affected the root and shoot length of 
Q.» album and tomato cu l t iva r s grown alone or i n various combi-
nat ions . However, when oilcakes of c a s to r , margosa and ground-
nut were mixed with zineb or a ld ica rb , the root and shoot leng-
th of the plants of £, album and tomato cu l t i va r s increased. 
The root and shoot length in these treatments was even more 
in comparison to oilcakes alone (Table 93 (append.)), o i i r l lar -
ly, wherever 2,4-D was applied e i t h e r alone or in combination 
with other chemicals or o i lcakes , fresh and dry weights of 
S.. album as well as of a l l the cu l t i va r s of tomato was s i gn i -
f icant ly reduced i n comparison ,to cont ro l and other chemicals. 
Significant improvement i n the growth of :C. album e i t h e r grown 
alone or with tomato cu l t iva r s as well as those of tomato 
cu l t ivars themselves was obtained with o i lcakes . Among the 
oilcakes margosa proved to be the best i n increasing the 
growth of C, album and a l l the c u l t i v a r s of tomato. But zineb 
and a ldicarb adversely affected the fresh and dry weights of 
both £.. album and tomato cu l t i va r s grown e i t h e r alone or i n 
various combinations. However, considerable inci^ease i n 
fresh and dry weights was observed when oi lcakes of cas to r , 
margosa and groundnut were mixed with zineb or a ld ica rb . The 
fresh and dry weights i n these treatments were even more i n 
comparison to oi lcakes alone (Table 94 (append,), Pigs. 37, 
i-lg. 37: Effect of ce r t a in pes t ic ides and oilcakes on the, 
growth of tomato cv. Perfect ion and Pusa ruby and 
<i. album grown alone or together (Dry weight) . 
1 - Control 
2 - Aldicarb 
3 - Zineb 
4 - 2 , 4-D 
5 - Castor cake 
6 - Margosa cake 
7 - Groundnut cake 
8 - Aldicarb + Zineb 
9 - Zineb + 2, 4-D 
10 - ^ .Idicarb + 2, 4-D 
11 - Aldicarb + Castor cake 
12 - itldlcarb +' Margosa cake 
13 - Aldicarb + Groundnut cake 
14 - Zineb + Castor cake 
15 - Zineb + Margosa cake 
16 - Zineb + Groundnut cake 
1 7 - 2 , 4-D + Castor cake 
1 8 - 2 , 4-D + Margosa cake 
1 9 - 2 , 4-D + Groundnut cake 
145 
( mi) IHIMA X JQ 
i l g . 38: Effect of c e r t a in pes t ic ides and oilcakes on the 
growth of tomato cv. Mikado and outton best of a l l 
nd £ . album grown alone or together (Dry weight) 
1 - Control 
2 - Aldicarb 
3 - Zineb 
4 - 2 , 4-D 
5 - Castor calce 
6 - Margosa calce 
7 - Groundnut cake 
8 - Aldicarb + Zineb 
9 - Zineb + 2, 4-D 
10 - Aldicarb + 2, 4-D 
11 - Aldicarb + Castor cake 
12 - Aldicarb + Margosa cake 
13 - Aldicarb + Groundnut cake 
14 - Zineb + Castor cake 
15 - Zineb + Margosa cake 
16 - Zineb + Groundnut cake 
17 - 2, 4-D + Castor cake 
1 8 - 2 , 4-D + Margosa cake 
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i-lg. 39: Effect of ce r t a in pes t ic ides and oilcakes on the 
growth of tomato cv, Jioux and Q,, album grown alone 
or together (Dry weight) . 
1 - Control 
2 - Aldicarb 
3 - Zineb 
4 - 2 , 4-D 
+ 2, 4-D 
5 - Castor cake 
6 - Kargosa cake 
7 - Groundnut cake 
8 - Aldicarb + Zineb 
9 - Zineb 
10 - Aldicarb + 2, 4-D 
11 - Aldicarb + Castor cake 
12 - Aldicarb + Margosa cake 
13 - Aldicarb + Groundnut cake 
14 -Zineb + Castor cake 
+ Margosa cake 
+ Groundnut cake 
+ Castor cake 
+ Margosa cake 
+ Groundnut cake 
15 - Zineb 
16 - Zineb 
17 - 2, 4-D 
18 - 2, 4-D 
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38 & 39) . Out of jfive tomato c u l t i v a r s , growth of Sutton 
best of a l l i n r e l a t i on to fresh and dry weights as well as 
of root and shoot lengths was much be t t e r than other c u l t i v a r s . 
This was more evident when oilcakes alone or mixed with other 
chemicals were applied (Tables 93 & 94 (append.), i-lgs. 32 to 
39) . 
Population of nematodes: 
Population of nematodes was s ign i f ican t ly reduced by 
a l l the t rea tnents i n the s o i l containing G. album or tomato 
cu l t i va r s alone or in d i f fe ren t combinations. Reduction in 
the t o t a l population of nematodes was more i n a ld icarb and 
oilcakes and the i r combinations. Maximum reduction was observed 
i n the aldicarb and margosa cake .in mixture. Among the three 
o i l cakes , margosa was more effect ive (Table 95 (append.), i l g s , 
40, 4 1 , 42, 43 & 44) . In z inebA2, 4-D reduction was noticed 
but i t was comparatively less than aldicarb or the three o i l -
cakes. Among the five c u l t i v a r s , the reduction was highest 
i n pots grown with Sutton best of a l l whereas the lowest 
reduction was with Sioux (Table 95 (append.)X Population 
of nematodes namely H, indicus., H, Indicus^ R, reniformls^ 
T. brassicae and H, Incognita larvae was considerably reduced 
i n a ld icarb or margosa oilcake or i n t he i r combinations. 
Highest reduction was found for R, reniformis and lowest for 
1 . b rass icae . In r e s t of the treatments the population of 
a l l the nematodes was a lso grea t ly reduced (Tables 5 1 , 52, 53, 
i*lg. 40: Effec t of c e r t a i n p e s t i c i d e s and o i l c a k e s on the 
popula t ion of nematodes around th'^ r oo t s of tomato 
cv. P e r f e c t i o n and G.. alburn grown alone or t oge the r 
(Growth exper iment) 
1 - Con t ro l 
2 - / i l d i ca rb 
3 - /iineb 
4 - 2 , 4-D 
5 - Castor cake 
5 - Margosa cake 
7 - Groundnut cake 
8 - Ald icarb + kiineb 
9 - Zineb + 2 , 4-D 
10 - Ald icarb + 2 , 4-D 
11 - Ald ica rb + Castor cake 
12 - Ald icarb + Margosa. cake 
13 - i t l d i ca rb + Groundnut cake 
14 - Zineb + Castor cake 
15 - Zineb + Margosa cake 
16 - Zineb + Groundnut cake 
1 7 - 2 , 4-D + Castor cake 
1 8 - 2 , 4-D + Margosa cake 
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x-lg. 41 : effect of c e r t a in pes t ic ides and oilcakes on 
the population of nematodes around the roots of 
toiiiato cv. fusa ruby and G.. album grown alone or 
together ( Growth experiment ) . 
1 - Control 
2 - Aldicarb 
3 - Zineb 
4 - 2 , 4-D 
5 - Castor cake 
6 - Margosa cake 
7 - Groundnut cake 
8 - Aldicarb + Zineb 
9 - Zineb + 2, 4-D 
10 - Aldicarb + 2, 4-D 
11 - Aldicarb + Castor cake 
12 - Aldicarb + Margosa cake 
13 - Aldicarb + Groundnut cake 
14 - Zineb + Castor cake 
15 - Zineb + Margosa cake 
16 - Zineb + Groundnut cake 
1 7 - 2 , 4-D + Castor cake 
1 8 - 2 , 4-D + Margosa cake 
1 9 - 2 , 4-D + Groundnut cake 
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Fig. 42: iilfi^ct of ce r t a in pes t ic ides and oilcakes on the 
population of nematodes around the roots of tomato 
cv, Nikado and C, aj^um grown alone or together 
(Growth exper inen t ) . 
1 - Control 
2 - Aldicarb 
3 - Zineb 
4 - 2 , 4-D 
5 - Castor caV^ e 
6 - Margosa cake 
7 - Groundnut, cake 
8 - Aldicarb + oineb 
9 - Zineb + 2, 4-D 
10 - Aldicarb •»- 2, 4-D 
11 - Aldicarb + Castor cake 
12 - Aldicarb + Margosa cake 
13 - Aldicarb -•- Groundnut cake 
14 - Zineb + Castor cake 
15 - Zineb + Margosa cake 
16 - Zineb -»• Groundnut cake 
1 7 - 2 , 4-D + Castor cake 
1 8 - 2 , 4-D + Margosa cake 
1 9 - 2 , 4-D + Groundnut cake 
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i-lg, 43: Effect of c e r t a in pes t ic ides and oilcal^^s on the 
population of nematodes around the roots of tomato 
cv. ciutton best of a l l and Q_, alburn grown alone or 
together (Growth exper inent ) . 
1 - Control 
2 - Aldicarb 
3 - Zineb 
4 - 2, 4-D 
5 - Castor cake 
6 - Kargosa cake 
7 - Groundnut cake 
8 - Aldicarb + Zineb 
9 - Zineb + 2 , 4-D 
10 - Aldicarb + 2, 4-D 
11 - Aldicarb + Castor cake 
12 - Aldicarb + Margosa cake 
13 - Aldicarb + Groundnut cake 
14 - Zineb + Castor cake 
15 - Zineb + Margosa cake 
16 - Zineb + Groundnut cake 
17-2, 4-D + Castor cake 
18-2, 4-D + Margosa cake 
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i-lg. 44: Erj:"fect of c e r t a i n p e s t i c i d e s and o i l c a k e s on the 
popu la t ion of nematodes around the r o o t s of tomato 
cv. iiioux and G,, album grown alone or t oge the r 
(Growth e x p e r i m e n t ) , 
1 - Control 
2 - Aldicarb 
3 - Zineb 
4 - 2 , 4-D 
5 - Castor cake 
6 - Margosa cake 
7 - Groundnut cake 
8 - Aldicarb + ^ineb 
9 - Zineb + 2, 4-D 
10 - Aldicarb + 2, 4-D 
11 - Aldicarb + Castor cake 
12 - Aldicarb + Margosa cake 
13 - Aldicarb +' Groundnut cake 
14 - Zineb + Castor cake 
15 - Zineb + Margosa cake 
16 - Zineb + Groundnut cake 
1 7 - 2 , 4-D + Castor cake 
1 8 - 2 , 4-D + Margosa cake 
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64, 55 & 56). 
Popi 1 a t lon of fungi; 
All the treatments with pes t ic ides and oilcakes inc reas -
ed the population of fungi except zineb (Table 96 (append.), 
a g s . 45, 46, 47, 48 & 49) . Highest increase v;as observed 
with margosa oilcake and i t s combination in a l l the cu l t iva r s 
of tomato and C. album alone or the i r combinations. Population 
of fungi in a l l the treatments was more in s o i l grown with 
otitton best of a l l than with other tomato c u l t i v a r s . Lowest 
population observed with cv. ^ioux. 
Tables gr?, 98, 99, 100, lOl & 102 (ap|)end.) indicate 
number of fungal species i so la ted were 14, 15, 10, 12, 11 and 
16 from Q_, album alone, tomato cv. Perfect ion, Pusa ruby, 
Mikado, Sutton best of a l l and Sioux alone and with G, album 
respec t ive ly , ^i^quency of most of the saprophytic fungi 
increased i n di f ferent treatments except i n zineb and zineb + 
a ld ica rb . Highest frequency values were recorded i n margosa 
cake, a ldicarb + margosa cake and 2, 4-D + margosa cake. 
Plrequency of pa r a s i t i c fungi decreased i n a l l the treatments 
with chemicals and o i lcakes . Lower frequency values for most 
ot the pa r a s i t i c fungi wei^ e obtained from zineb, zineb + 
a ld ica rb , margosa cake, a ld icarb + margosa cake and 2 , 4-D + 
margosa cake. Aldicarb was more ef fec t ive against the fungi 
like A. a l t e rna t a and 2,. lunata . 
i^lg. 45 : Effec t of c e r t a i n p e s t i c i d e s and o i lcake on the 
popu la t ion of fungi around the roo t s of tomato 
cv. P e r f e c t i o n and C, alburn grov/n alone or t oge the r 
(Growth e x p e r i m e n t ) , 
1 - Con t ro l 
2 - j i l d i ca rb 
3 - Ziineb 
4 - 2 , 4-D 
5 - Cas to r cake 
6 - Margosa cake 
7 - Groundnut cake 
8 - A ld ica rb + kiineb 
9 - Zineb ^ + 2 , 4-D 
10 - Ald ica rb + 2 , 4-D 
11 - Ald icarb + Castor cake 
12 - Ald icarb + Margosa cake 
13 - Ald icarb + Groundnut cake 
14 - Zineb + Castor cake 
15 - Zineb + Margosa cake 
16 - Zineb + Groundnut cake 
1 7 - 2 , 4-D + Castor cake 
1 8 - 2 , 4-D + Margosa cake 
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i^lg. 46: EffOct of c e r t a i n p e s t i c i d e s and o i l cakes on the 
popu la t ion of fungi around the roo t s of tomato cv, 
Pusa ruby and C. albuin grown alone or t oge the r 
(Growth e x p e r i n s n t ) . 
1 - Con t ro l 
2 - Ald icarb 
3 - Zineb 
4 - 2 , 4-D 
5 - Cas to r calce 
6 - I'largosa cake 
7 - Groundnut cake 
8 - A ld ica rb + -iiineb 
9 - Zinsb + 2 , 4-D 
10 - Ald ica rb + 2 , 4-D 
11 - A ld ica rb + Cas tor cake 
12 - Ald ica rb + Margosa cake 
13 - Ald ica rb + Groundnut cake 
14 - Zineb + Cas tor cake 
15 - Zineb + Margosa cake 
16 - Zineb + Groundnut cake 
1 7 - 2 , 4-D + Cas tor cake 
18 - 2 , 4-D +'Margosa cake 
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( ^ u d i u j j d d x d ^ ; A ^ 0 J 6 ) i i o s iu6 / i B u n j )o u b u c i n d o ^ i 
i-lg. 47: Ef fec t of c e r t a i n p e s t i c i d e s and o i l c a k e s on the 
popu la t ion of fungi around the roo t s of tomato 
cv . Kikado and G. album grown alone or t o g e t h e r 
(Growth e x p e r i m e n t ) . 
1 - Control 
2 - Aldicarb 
3 - Zineh 
4 - 2 , 4-D 
5 - Castor cake 
6 - Margosa cake 
7 - Groundnut cake 
8 - Aldicarb + Zineb 
9 - Zineb + 2 , 4-D 
10 - i i l d i ca rb + 2 , 4-D 
11 - Ald icarb + Cas tor cake 
12 - Ald icarb + Margosa cake 
13 - Ald ica rb + Groundnut cake 
14 - Zineb + Cas tor cake 
15 - Zineb + Margosa cake 
16 - Zineb +• Groundnut cake 
1 7 - 2 , 4-D + Castor cake 
1 8 - 2 , 4-D + Margosa cake 
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i!lg. 43: Effect of d i f ferent pes t ic ides and oilcakes on the 
population of fungi around the roots of tomato cv. 
outton best of a l l and C_, alburn grown alone or 
together (Growth exper inen t ) , 
1 - Control 
2 - Aldicarb 
3 - Zlneb 
4 - 2 , 4-D 
5 - Castor cake 
6 - Margosa cake 
7 - Groundnut cake 
8 - Aldicarb + Zineb 
9 - Zineb + 2, 4-D 
10 - Aldicarb + 2, 4-D 
11 - Aldicarb + castor cake 
12 - Aldicarb + Margosa cake 
13 - Aldicarb + Groundnut cake 
14 - Zineb + Castor cake 
15 - Zineb + Margosa cake 
16 - Zineb + Groundnut cake 
1 7 - 2 , 4-D + Castor cake 
1 8 - 2 , 4-D + Margosa cake 
1 9 - 2 , 4-D + Groundnut cake 
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( ^uaujuddxd M;/AOJ6 ) ifos ui6 / iSunj jo uoi^ eindocj 
r i g . 49: Jiffect of d i f re ren t pes t ic ides and oilcakes on the 
population of fun^i around the roots of tomato cv. 
oioux and C. album grown alone or to.'^ether (Growth 
experiment). 
1 - Control 
2 - Aldicarb 
3 - Zineb 
4 - 2, 4-D 
5 - Castor cake 
6 - Margosa cake 
7 - Groundnut cake 
8 - Aldicarb + Zineb 
9 - ^ ineb + 2, 4-D 
10 - Aldicarb + 2, 4-D 
11 - Aldicarb + Castor cake 
12 - Aldicarb + Margosa cake 
13 - Aldicarb + Groundnut cake 
14 - Zineb + Castor cake 
15 - Zineb + Margosa cake 
16 - Zineb + Groundnut cake 
1 7 - 2 , 4-D + Castor cake 
1 8 - 2 , 4-D •»• Margosa cake 
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166 
The frequency value of saprophytic fungi increased and 
of pa r a s i t i c decreased when t reated with cas to r , margosa and 
groundnut cakes and the i r combinations. Among the oilcakes 
margosa was more effect ive i n increasing frequency Of sapro-
phytic fungi and suppressing pa r a s i t i c forms than castor and 
groundnut cakes (Tables 57, 58, 59, 60, 6 l & 62) . 
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S e l f - s u f f i c i e n c y i n food i s a mat te r of honour for a 
n a t i o n . With p resen t s i ze and r a t e of growth i n p o p u l a t i o n , 
o v e r a l l i n c r e a s e i n food produc t ion i n a developing count ry 
l i k e Ind i a i s v i t a l l y i m p o r t a n t . Manifold e f f o r t s are being 
made for improving the a r t of p roduc t ion to meet the e v e r 
i n c r e a s i n g demand. Pes t management i s e s s e n t i a l l y an I n t e g r a 
p a r t of such s t r i v e s . 
Weeds as pes t are one of the major snags i n the way 
of e f f o r t s to produce s u f f i c i e n t food. Their importance 
has gained r e c o g n i t i o n i n causing tremendous reduct ior l i n 
crop y i e l d by compet i t ion with o t h e r p l a n t s for space , l i g h t , 
water and minera l n u t r i e n t s . Losses caused by them are of 
g r ea t a g r i c u l t u r a l s i g n i f i c a n c e and mat te r of economic conse-
que nee , 
Survey of two w i n t e r vege tab le crops - tomato and 
c a u l i f l o w e r and one summer vege tab le crop - eggp lan t grown 
i n the i n c l u d e d a r ea s has r evea l ed heavy i n f e s t a t i o n of weeds 
i n these c r o p s , AS a r e s u l t of compe t i t i on of fered by var iou 
kinds of weeds p resen t I n the f i e l d s the poor growth of 
the c rops was v i s u a l l y appa ren t . T h i r t e e n t o , f i f t e e n spec ie s 
of weeds have been recorded i n the crops (Table i ) . Che no-
podium albuTOy Cvnodon dac tv lon and Gvperus rotundus l i i tomato 
and c a u l i f l o w e r have been found as dominant spec i e s i n the 
areas surveyed , P o r t u l a c a o l e r a c e a . Trlanthema monogyna, 
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S,. yotundus and C. dactvlon have been dominant in eggplants . 
All these weeds are common in Indo-gangetic pla in in var ie ty 
of crops. The composition of weed community in crops of 
economic importance, however, var ies with the geographical 
regions. S a s ^ i and Tsuneharuowada (1959) have observed P. 
oleracea, Dig i t a r i a c i l a r l s and Echinochloa c rusga l l i as 
pr inc ipa l weeds of summer vegetable Cields i n Japan. Similarly 
C., album and Amaranthus sp, were found to be common in tomato 
f ie lds in United States (Gentner, 1969). Gentner (1973) has 
observed C.. rotundus as dominant weed of cabbage and c a u l i -
flower. £ . oleracea and T, monogyna have also been observed 
dominant weeds of cabbage and cauliflower in United Kingdom 
(Roberts and Bond 1975). Misra e_t al,. (1974) have reported 
jS.. rotundus as dominant weed i n cabbage and okra. One broad-
leaved weed - 2.. album from tomato and two weeds - £ . oleracea 
and T. monogyna from eggplant with high frequency and density 
values were selected for studying the competition offered to 
the respective crops. The competition of C. album with five 
cu l t iva r s of tomato and of £ . oleracea and T, monogyna with 
five cu l t i va r s of eggplant have been studied under control led 
conditions (Tables 63, 64, 66, 67, 69 and 70 (append.), Pigs. 
2, 3 , 5, 6, 8 and 9 ) . All the five c u l t i v a r s of tomato 
included suffered due to competition offered by C, album. 
The growth performance i n terms of shoot and root length 
as well as fresh and dry weight have become comparatively 
poor. Increase i n the number of weeds further deteriorated 
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the growth performance of a l l the cu l t i va r s of tomato (Tables 
63 & 64 (append.), Blgs, 2 & 3 ) . iiLmilarly, P. oleracea and 
! • monogyna have also successfully reduced the root and shoot 
length and fresh and dry weight of the plants of a l l eggplant 
cu l t i va r s (Tables 66, 67, 69 & 70 (append.), i^lgs. 5, 6, 8& 
9) . 
The growth performance of the cu l t i va r s of tomato as 
well as of eggplant became poor apparently due to competitive 
demand on the limited supply of water, nu t r i en t s and less 
a v a i l a b i l i t y of space for growth and p r o l i f e r a t i o n of roo t s . 
The growth performance of the weeds has remained unaffected. 
There has been no reduction in growth of C. album when grown 
with e i t h e r of the c u l t i v a r s of tomato. Similar ly, none of 
the cu l t iva r s of eggplant has adversely affected the growth 
of £ . oleracea or T. monogyna. This may be due to more 
adaptab i l i ty and tolerance of weeds under adverse ecological 
condi t ions , 
dirailar s tudies on e f fec t of weed competition on 
Specific crops have been made by a number of workers. Godel 
(1935) observed that annual weeds i n wheat reduced the y ie ld , 
Blackman and Temple man (1938) observed tha t when Brasslca 
arvensis was i n competition with spring bar ley , there was 
chiefly a reduction i n the number of t i l l e r s and f e r t i l e 
shoots. When Raphanis raphanistrum competed with spring 
barley, along with the reduction i n t i l l e r s and f e r t i l e shoot 
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reduction In the spike size was a lso noticed. Mann and 
Barnes (1945) observed no evidence of any spec ia l r e l a t i o n -
ship between barley and the weeds (cipergula arvensis and 
Matricaria inodora) except the competition for root space 
or for nitrogen, Robinson and Dunham (1956) i n United * 
citates observed a reduction of 10-15 percent i n the crop 
y ie ld by weed competition. In India, Mani e^ a l . (1973) 
and Gopala Krishna (1977) observed 50 to 60 percent reduction 
in crop yie ld due to competition by a number of weeds. Rahman 
e t a l . (1980) observed competition of weed on the growth 
of tomato p lant . 
I t has been imported that plant growing closely i n 
limited space there i s a competition between adjacent and 
overlapping root systems for various factors i n the s o i l 
environment (Robbins ejb a l , ^ 1952), Among a l l the cu l t i va r s 
of tomato Sutton best of a l l has been found most to le ran t 
against the competition, due to the weed i n f e s t a t i on , Sioux 
has been the l eas t to l e ran t i n t h i s r e spec t . Rest of the 
c u l t i v a r s , however, were found to be intermediary i n t h e i r 
response to weed competition (Table 3 , ^Igs, 2 & 3 ) , In 
case of eggplant , Banaras giant white was l eas t to l e ran t 
against £ . oleracea a t a l l combinations* pusa krant i and 
Pusa nuruki were most to le ran t a t one and two plant combina-
t ions with £. o leracea. However, wit?h four plants the most 
tolerant cu l t iva r s has been Pusa nuruki. When the eggplant 
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cu l t iva r s have been grown with T_, monogyna. l ea s t to le ran t 
was Pusa mukhtashi with a l l the combinations; Pusa krant i 
was most to le ran t with one and two weeds. However, Pusa 
nuruki was most to le ran t at four plant combinations (Table 
8, ^Igs. 5, 6, 8 & 9 ) . Variations i n the response of these 
cu l t iva r s to the weeds are noteworthy features to be taken 
in to account while se lect ing for t h e i r cu l t i va t i on , Maximurr 
reduction i n growth was observed i n tomato due to competitio 
offered by C., album. The c u l t i v a r s of eggplants have been 
comparatively be t t e r t o l e r a n t . Due to th i s fac t , t h i s 
host weed combination ( tomato - Q, album) has been selected 
for further experimentation. There has been corresponding 
increase i n the population of plant nematodes with increase 
in the number of C, album plants around a l l the five cu l t iva 
of tomato. Maximum population of plant nematodes has been 
recorded i n s o i l grown with tomato cv. Sioux and minimum with 
tomato cv. Sutton best of a l l . Increase i n the ind iv idua l 
population of a l l plant nematodes has resul ted i n an increas 
of the t o t a l population i n a l l combinations (Tables 4^ 5j 
n g . 4 ) . 
Population of fungi has a l so increased s ign i f i can t ly 
with gradual increase i n the number of C,. album seedlings 
around a l l the five cult ivars of tomato. Highest increase 
has been noticed i n tomato cv, Sioux and minimum in tomato c 
Sutton best of a l l . Frequency of saprophytic and parasit ic 
fungi also increased with the increase in the number of weed 
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seedlings around a l l the five c u l t i v a r s of tomato (Tables 6 & 
7, ^1g, 4 ) . 
Similarly, population of plant nematodes ha5 increased 
with increase i n the number of weeds around a l l the five egg-
plant c u l t i v a r s . This has been true for both the weeds, T. 
monogyna as well as £ . oleracea (Tables, 9, 10, 13 & 14, Figs, 
7 & 10), A corresponding increase i n the population of fungi 
has a lso been observed with increase i n the number of e i t h e r 
T, monogyna or £, oleracea plants around a l l the five cul t ivars 
of eggplant. i*Yequency of saprophytic as well as p a r a s i t i c 
forms has exhibited increase i n the number of e i t h e r T. 
monogyna or £. oleracea (Tables 11, 12, 15 & 16, i^lgs. 7 & 10), 
A gradual increase in the population of plant nematodes due to 
increase in the number of weeds grown around cu l t i va r s of tomal 
or eggplant can be ascribed to the a v a i l a b i l i t y of more root 
surface ai^a for feeding of nematodes. This conducive situS^ti( 
might have caused an enhanced mul t ip l i ca t ion of nematodes. 
Similar increase i n the population and frequency of fungi may 
be a t t r i bu t ed to the increased supply of root exudates making 
congenial ecological s i t u a t i o n for b e t t e r coloniza t ion , sporu-
l a t i on and p ro l i f e ra t ion of fUngi. 
AS a r e su l t of addi t ion of water soluble f rac t ions of 
oi lcakes of cas to r , margosa and groundnut the seed germination 
of c . album has been found to be suppressed i n a l l the concea-
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t r a t ions (Table 17, Figs, l i , 12 & 13). Decrease i n the 
concentration has improved the germination. This suppression 
may be a t t r ibu ted to the presence of c e r t a i n chemical subs-
tances in oilcakes inh ib i to ry to seed germination. Release 
of chemical substances or ce r t a in fungis ta t ic and nematicldal 
compounds from the organic amendraonts have been claimed by 
various workers (Sayre e_t a l . , 1964, 1965; Khan e_t a l . . 1970; 
Khanet a l . , 1973, 1974 , 1979; Pa t r ick and Koch, 195'8; 
Mil lar , 1955). When the seeds of G.. album have been grown 
along with tomato c u l t i v a r s i n s o i l containing oi lcakes 
in d i f ferent s t a t e s of decomposition the seed germination of 
Q.* album declined. With increase i n decomposition period a 
corresponding decrease i n germination has been found. On 
the other hand, i t has fa i l ed to ' suppress the seed germina-
t ion of tomato c u l t i v a r s . Instead, the germination of tomato-
cu l t i va r s improved with passage of time due to appl ica t ion 
of decomposed oilcakes (Tables, 72 , 73 & 74 (append.), Fig, 
14). In th i s case a lso the suppression of germination of 
Q^, album may be due to release of se lec t ive inh ib i to ry 
chemicals during the stepwise degradation of o i l cakes . The 
mmerous products released during the decomposition a t 
successive stages vary from more complex to the simplest 
molecule. Such products may accumulate i n s o i l to the level 
tha t have toxic or inh ib i to ry e f fec t on weed. Toxic, a n t i -
b i o t i c or inh ib i tory , substances release4 during decomposition 
of organic matter suppressing population of plant nematodes 
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are well known (Sayre, 1980). I t i s also reported tha t many 
weed seeds lose the i r v i a b i l i t y during the preparat ion of 
farmyard manure and compost probably due to i^ lease of 
s imilar compounds during the degradation of organic matters 
(Pyenson , 1951). although apparently there appears to be 
no record of s tudies on the e f fec t of oi lcakes on seed gerirdna-
t ion of weeds yet i t has been found in the present s tudies 
for the f i r s t time that water soluble f ract ions of oi lcakes 
as well as the i r decomposition products are inh ib i to ry to 
seed genidnation of an important weed like C.. album. The 
ef fec t of oilcakes on seed gemina t ion of the crop plants 
have received very l i t t l e study, iitiraulatory e f fec t of 
oilcake on the seed gfermination of tomato cu l t i va r s observed 
in the present study are s imilar to one reported by Jamal 
(1974) for the seeds of mung, Phaseolus v u l g a r i s . He found 
margosa oilcake as most st imulatory than the o the r s . Same 
i s the case i n the present study. 
The population of nematodes has decreased due to 
addit ion of a l l the three oi lcakes i n d i f fe ren t s t a t e s of 
decomposition (Tables 75 , 76 & 77 (append.), J^lg. 15) . 
Various explanations have been offered to explain the decrease 
ing population of nematodes due to oilcake amendiBents. Van de 
Laan (1956) and Oostenbrink (1960) claimed tha t organic 
amendments enhance res i s tance i n roots against nematode attach 
and possibly due to t h i s factor the maI t ip l i ca t ion of 
nematode declines reducing the population. Mankau (1962) 
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and Mankau and Minteer' (1962) regarded the decrease due to 
Increased microbial a c t i v i t y and intensive competition 
between the organisms due to addi t ion of organic mater ia ls 
around the roots of crop p lan t s . Increase in the population 
of ce r t a in bio-agents detr imental to nematodes have been 
claimed due to such amendments. Release of some toxic 
substanceslnlmical to nematode during decomposition of s o i l 
organic a a t t e r s has been suggested by various workers 
(Sayre e t a j ^ , 1964, 1965; Khan ejt aJL ,^ 1970; Khan e^ a l ^ , 1973; 
1974, 197 9; Patr ick and Koch, 1958; Mil lar , 1955 and Walker, 
1971), Certain micro-organisms, the population of which may 
increase due to organic addi t ives , are known to enhance the 
release of nematicldal compounds from such mat ters . Bacteria 
like Clostridium butyrlum (Johnston, 1959) , Desulfovlbrio -
gtats desulfurlcans (Hodrlguez-Kabana e t a l . 1965) are such 
organisms known to elaborate na tura l nematicidal compounds 
in organic amendments. Walker (1971) a l so contended tha t 
decomposition of nitrogenous substances during ammonification 
and n i t r i f i c a t i o n was probably responsible for the decrease 
of Pratvlenchus penetrans population, AS a r e s u l t of 
appl ica t ion of o i l cakes , i n i t i a l increase i n frequency and 
population of fungi have been obtained but l a t e r on decline 
se t i n . Oilcakes have adversely affected the frequency of 
pa ra s i t i c forms l ike A, a l ternata^ £ . lunata . F, oxvsporum, 
i". moniliforme. i£. cladosporoides and D. a u s t r a l i e n s l s 
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(Tables 78 , 79, 80 (append.), 36, 37 & 38, ^1g. 16). 
With appl ica t ion of di f ferent combinations of a fangl-
cide (zineb), a herbicide (2,4-D) and a nematicide (aldicarb) 
and oilcakes of cas tor , margosa and groundnut, seed gerndna-
t ion of C,. album has been suppressed. Maxinum reduction 
has been i n 2, 4-D + margosa cake and mininum in a ld ica rb , 
3eed germination of a l l the five tomato cu l t i va r s has increased 
inmost of the treatments except i n 2, 4-D, highest being 
in a ldicarb + margosa o i lcake . In general , there has bee-n 
greater suppression in the seed germination of C.. album and 
improvement i n that of tomato in a l l the three oilcakes 
alone and i n the i r combination with other pes t i c ides . Margosa 
cake has been found best among the oi lcakes being toxic only 
to the weed seeds, 2, 4-D has been toxic to weed as well as 
tomato seed and suppressed the germination of both (Table 84 
(append.), i*lgs, 17, 18, 19, 20 & 21) . Among tomato c u l t i v a r s , " 
maximum seed germination has been obtained in Sutton best 
of a l l and minimum in' Sioux in t h i s experinent as wel l . 
In t h i s case also population of plant nematodes has 
been low i n a l l the treatments as compared to con t ro l . Maximum 
reduction has been recorded i n treatments with a ldicarb and 
margosa cake alone or i n the i r combinations. Minimum reduc-
t ion has been in 2, 4-D, Aldicarb, p r inc ipa l ly a nematicide, 
must have e f f i c i e n t l y suppressed the mul t ip l i ca t ion of nematodes 
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thereby reducing the t o t a l population. Maximum reduction 
in nematode population was observed in tomato cv, iJutton 
best of a l l and minimum i n tomato cv. dioux (Table 85 
(append.), i l g s . 22, 23, 24, 25 & 26) . 
Population of a l l the individual plant nematodes 
present (Tables 39, 40, 41 , 42, 43 & 44) have also been 
great ly reduced i n a ld icarb and margosa oilcake alone and 
in the i r combinations resu l t ing reduction in t o t a l population, 
Aldicarb and margosa cake alone or the i r combinations have 
been more effective against R. reniformls and leas t against 
T. b rass icae . This reduction i n population r e su l t ing from 
amending the s o i l with oilcakes may again be a t t r i b u t e d to 
the release of toxic substances (Khan e t a l . . 1966; Siddiqui, 
1969; Singh and Sitaramaiah, 1966) or due to increased 
microbial a c t i v i t y and population of b io-cont ro l agents 
(Kankau, 1962; Mankau and Minteer, 1962; and Duddington 
e t a]^. ,1956 .) or increase i n the res is tance i n roots of 
the plants (Van der Laan, 1956 and Oostenbrink, 1960), 
Population of fungi has increased s ign i f i can t ly in 
a l l the treatments except i n zineb which i s primari ly a 
fungicide. Maximum increase has been in margosa oilcake 
and i t s combinations with other chemicals. Increase i n the 
frequency of saprophytic fungi and decrease in parasitic 
forms have been noticed due to application of castor, margosa 
and groundnut oilcakes and their combinations with other 
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cheruicals (Tables 60 ( append . ) , 45 , 4 3 , 47 , 48 , 49 & 50, 
Ags. '^7 , 2S, '^9, 30 & 3 1 ) . Ktiiong the c u l t i v a r s bu t ton 
bes t of a l l showed majcimuni r educ t i on i n fungal popu la t ion 
v^/hile miniifiurri was no t i ced i n oioux. a d d i t i o n of va r ious 
types of organic mat te rs has been found e f f e c t i v e i n suppress-
ing the popu la t ion of c e r t a i n p a r a s i t i c fun^ri and c o n t r o l of 
d i s e a s e s caused by them, suppress ion of i'hyrnatotrichum sp , 
(Mitchel l e_t a l . , 1941), HeIminthosporium sa t ivun (Chinn 
e t a l . , 1953) , £, so l an i f. p h a s e o l i . H. s o l a n i and T h l e l e -
v i o p s i s b a s l c o l a , (cinyder e_t a l . , 1959) , R. s o l a n i (Ghlnn 
and Ledlngham, 1957) , Aisarium orysporum f. cubens (oeque i ra , 
1962) , £. s o l a n i f. phase o i l (Toussoun e_t a l . , 1963) by 
organic a d d i t i v e s are few examples, oingh and Pandey (1965) 
have found i n h i b i t i o n i n the popu la t ion of iythiuro aphan ide r -
ma turn by a d d i t i o n of groundnut and c a s t o r cakes i n the s o i l , 
cjingh and Jingh (1970) have r e p o r t e d suppress ion of s o i l 
popula t ion of some w i l t causing s p e c i e s of Fusarium with 
organic amendments. Oilcake amendments have a l s o been found 
e f f e c t i v e i n suppress ing the popu la t i on of pathogenic fungi 
l ike R, s o l a n i , Co l le to t r l chum at ramentar ium and Fusarium s p , 
i n the rh izosphere of e g g p l a n t , okra and i n tomato f i e l d s 
(Khan e_t a i ^ , 1973, 1974) . R, s o l a n i . F. oxysporum f. l yco -
p e r s i c i , He Iminthosporium nodulosum, i i l t e r n a r i a t e n u i s and 
Curvu la r i a t u b e r c u l a t a have been found to be suppressed by 
a d d i t i o n of water so lub le f r a c t i o n s of o i l c a k e s (Khan, 1969), 
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The growth performance of Q,. album as well as of a l l 
the c i i l t ivars of tomato has been poor due to appl ica t ion of 
2, 4-D e i t h e r alone or in combination with other chemicals 
or o i lcakes . On the other hand, oi lcakes have s ign i f i can t ly 
improved the growth of C, aj.bum as well as tomato cu l t i va r s 
e i the r grown alone or in combination, Again, oilcake has 
been most effect ive i n increasing growth of G, album as well 
as the tomato c u l t i v a r s , but zineb and a ldicarb adversely-
affected the growth of C, album and tomato cu l t ivars ,^ 
However, when oilcakes of cas to r , margosa and groundnut 
have been mixed with zineb or a ld i ca rb , the plant growth 
of Q.» album and tomato cu l t i va r s improved. Retardation 
in the growth of S., album weed and tomato cu l t i va r s with 
2,4-D appl ica t ion i s apparen t ly due to i t s herb ic ida l 
a t t r i b u t e (Pyensen, 1951). On the other hand, growth of 
tomato and C, album improved i n a l l the treatments where 
these oi lcakes were incorporated (Tables 93 & 94 (append.) 
Figs, 32, 33, 34, 35, 36, 37, 38 & 39) . This i s perhaps 
mam r i a l qual i ty of oi lcakes thereby increas ing the ni t rogen 
supply to the p l an t s . Oilcakes included here are known to 
contain 2 to 6% ni t rogen (Khan ejb a l . . 1976). ftirther o i l -
cakes by suppressing the population of plant nematodes and 
p a r a s i t i c fungi might have ameliorated the root growth of 
plants enhancing the u t i l i z a t i o n of s o i l n u t r i e n t s . 
Due to oilcake applications, competition between the 
fi. album and tomato cultivars has been reduced. This has 
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resu l ted i n an increase in growth of a l l the five c u l t i v a r s . 
Maximum growth improveinent has been obtained in Sutton best 
of a l l and minimum in Sioux, 
Reduction in the t o t a l population o f nematodes has been 
more in aldicarb and oi lcakes and the i r combinations. Maxi-
mum reduction has been found when a ld icarb and margosa cake 
were mixed. Maximum reduction i n nematode population has 
been found in Jutton best of a l l and minimum in Sioux (Table 
95 (append,), A g s . 40, 41 , 42, 43 & 44) . Population of 
indiv idual nematodes has also considerauly declined in 
a ldicarb or margosa cake or i n the i r combination. Maxinum 
ef fec t has been on K. reniformis and mini mum on J|. brassjcae 
(Tables, 51 , 52, 53, 54, 55 and 56) . Reduction in population 
by a ldicarb appl ica t ion i s evident ly due to i t s e s tab l i shed 
nematicidal a c t i v i t y . Population decline due to amending the 
s o i l with oilcakes may be due to re lease of toxic substances 
(Khan e t a ] ^ , 1966; Siddiqui, 1969, Singh and Sitaramaiah, 
1966) or due to increase i n microbial a c t i v i t y (Mankau, 1962-, 
Mankau and Minteer, 1962 and Duddington e_t a l . , 1956) or i n -
crease i n the 2?esistance of the roots of plants against 
nematodes (Van der Laan, 1956 and Oostenbrink, 1960), Failure 
of nematodes to multiply even a f t e r 90 days i s possibly 
due to in t e rmi t t an t release of toxic substances for a pro-
longed period as suggested by Sayre e t a j ^ (1964, 1965). 
There has been increase in population of fungi with 
a l l the treatnffints except i n zineb, Margosa oilcake and 
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.+<; -OMbinations with chernicals have been more e f r e c t l v e . 
Here a l s o frequency oT saprophy t i c .run;^i has i n c r e a s e d .3.nd 
of those of p a r a s i t i c forms has dec l ined when t r e a t e d with 
o i l c a k e s and t h e i r combinat ions with o the r chemicals (Tables 
96 ( append . ) , 57, 53 , 59 , 60, 61 & 6ii, .^igs, 45, 4 5 , 47 , 43 
& 4 9 ) . These f indings are s i m i l a r t o a g r e a t e x t e n t to 
tnose obta ined by Davey and Papavizas (1959, 19G0) , Papavizas 
and Davey (1960), Papavizas (1963) and lOian e_t aL.., 1973, 1974 
1979). i ievcral f a t t y a c i d s ( iayre e_t a l . , 1964, 1965; 
P a t r i c k e_t a l . . , 1965, Toussoun e_t a.lj., 1963), andnoac ids , 
c a rbohydra t e s , free su lphur (nhmad e_t a l^.,^ , 1972), aldehyde 
and ketones (Khan, 1972) are r e p o r t e d to be p re sen t or 
r e l e a s e d during decomposit ion of organic m a t e r i a l s , 3ome 
of these are r epor t ed t o be t ox i c to nematodes and fijngi 
(Jayre e_t a j , . , 1964, 1965; oayre , 1980; hao and i^rasad, 1969, 
Davey and Papavizas , 1959, I960; 3ingh and Pandey, 1965; 
Khan e_t a l ^ , 1979). .Ammonia l i b e r a t e d dur ing decomposi t ion 
has a l s o been found t o have nema t i c ida l e f f e c t (Eno e_t a l , . , 
1955, V a s s a l l o , 1967, Walker e_t a l ^ , 1967) . Khan ejt al, 
(1973, 1974) have claimed t h a t c e r t a i n nema t i c ida l and 
f u n g i s t a t i c subs tances r e l e a s e d during decomposit ion of 
o i l c a k e s are r e s p o n s i o l e for suppress ing phytopathogenic 
organisms. Besides the r e l e a s e of i n h i b i t o r y chemicals 
c e r t a i n o the r mechanism has a l s o been imp l i ca t ed i n suppress ing 
these organisms (Singh and i:3itaramaiah, 1970). Inc reased 
a c t i v i t y of t r app ing fungi and b a c t e r i a ; change i n p h y s i c a l 
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and chemical property of the s o i l in r e l a t i o n to pH, oxygen, 
ni trogen, carbondioxide balance, osmatic balance and pore 
s i z e , e t c . in favour of plants and against pathogenic forms; 
tox ic i ty of metabolites of microbes; s e n s i t i v i t y of para-
s i t i c f\ingi due to l i be ra t i on of Gu2 during decomposition; 
nitrogen s ta rva t ion resul t ing from greater saprophytic 
a b i l i t y of saprophytic fungi; and increase i n the vigour 
of the plants providing ce r t a in res is tance to pathogenic 
injury may be singly or concomitantly responsible for the 
suppression in such a complex ecologica l conditions created 
by oilcake amendments. 
The present study has demonstrated the inh ib i to ry 
effect of oilcakes on seed germination of 0. album and 
Suppression of plant nematodes and phy to pathogenic fungi. 
The efffect on fungi and nematodes has been found by e a r l i e r 
workers, but t he i r eff icacy in suppressing the seed germinfei-
t ion of £, album has been observed for the f i r s t t i n e . 
Included oilcakes are claimed to possess t h i s addi t iona l 
a t t r i b u t e along with t he i r nematicidal and fungis ta t ic 
q u a l i t i e s . Thus, they can serve the dual purpose of 
providing n u t r i t i o n to the crop plants and suppressing the 
harmful pests like nematodes, fungi and weeds. 
In multiple pest control programme which envisages 
the cont ro l of d i f ferent pests by applying single pes t ic ide 
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(Brodie, 1970) oilcakes can be employed. Hov/ever, to 
understand fu l l implications of oilcake amendments on 
the l i fe cycle of d i f fe i^nt kinds of weeds more inves t iga -
t ions are desired. 
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JUM-IAKY 
1. During the survey of ce r ta in vegetable crops for weed 
in fes t a t ion C. album. G. dactylon and G.. rotundus i n 
tomato and cauliflower aed £. oleracea. 1^ . monogyna, 
C. rotundus and G.. dactylon in eggplant were found to 
be dominant weed species in the f ie lds in and around 
Aligarh. 
2. In con|?etition s t ud i e s , C_. album adversely affected the 
growth of a l l the five cv-iltivars of tomato. ciiinilarly, 
r. monO;Tvna and P. oleracea reduced the growth of five 
egs'plant c u l t i v a r s . 
3 . With the increase in the number of weeds around tomato 
and eggplant, there was a corresponding decrease in the 
plant growth. In the same way, a corresponding increase 
i n the population of nematodes and fungi in the s o i l 
was also noticed, 
4. deed germination of G, album was inh ib i t ed to a great 
extent by a l l the concentrations of water soluble 
f ract ions of cas tor , margosa and groundnut o i lcakes , 
6, deed germination of 2., album was a lso inh ib i ted when a l l 
the three oi lcakes wei^ applied to the s o i l i n d i f fe ren t 
s t a t e s of decomposition. With increase in the decompositio 
periods ( i , 2 , 6 and 10 days) of a l l the three o i l cakes . 
191 
a corresponding decrease in seed germination of £. album 
was noticed. Jecd germination in tomato c u l t i v a r s , 
however, remained unaffected. 
6. Population of nematodes as well as of fianr^ i declined in 
the s o i l when oilcakes in d i f ferent s t a t e s of decomposi-
t ion were added, A d i rec t co r re l a t ion between increase 
in the decomposition period and decrease i n the popula-
t ions was observed. 
7 . With the appl ica t ion of a fungicide (zineb), a nematicJ de 
( a ld i ca rb ) , a herbicide (2,4-D), cas tor , margosa and 
groundnut oilcakes alone and in different combinations, 
the seed germination of £. albuam decreased in a l l the 
t reatments . Most of the t rea tments , on the other hand, 
improved the seed germination of tomato c u l t i v a r s , 
2,4-D, however, suppressed t h e i r germination. 
8. The population of nematodes declined due to appl ica t ion 
of a l l the pes t ic ides and o i l cakes . Highest reduction 
was observed i n a ld icarb or i n i t s combination with the 
o i lcake . Among oilcakes margosa was most e f f ec t i ve . 
Total population of fungi increased i n a l l the treatments 
except i n 2lneb, Margosa cake was most e f f i c i e n t i n such 
inc rease , P^quency of most of the saprophytic forms 
increased whereas those of p a r a s i t i c forms decl ined. 
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9. Application of pes t ic ides and oilcakes improved growth 
of C,. album and cu l t i va r s of tomato. 2,4-D or i t s 
combination with other pes t ic ides or oilcakes were, 
however, exception whei^ growth of both (weed and 
tomato cu l t iva rs ) was suppressed. 
10. In the presence of o i lcafes the competitive e f fec t of 
£ . album was reduced re su l t ing i n an increase i n growth 
to tomato c u l t i v a r s , 
11. In growth experiment, the population of nematodes 
declined due to addi t ion of oilcakes and p e s t i c i d e s . 
Total fungal population a lso decreased. Increase in 
the frequency of saprophytic fungi and decrease in 
pa r a s i t i c forms were noticed when oilcakes alone or 
mixed with other chemicals were applied. Margosa was 
most e f f i c i en t in reducing the frequency of p a r a s i t i c 
forms and increasing of saprophytic i\angi. 
12. Margosa oilcake proved to be best in a l l the oi lcakes 
employed i n experimentation. I t remained equally 
effect ive even when in mixture with other chemicals 
i n reducing the' population of plant nematodes; i n 
suppressing the pa r a s i t i c fungi; and i n i nh ib i t i ng 
the seed germination of C, album. I t was a lso best i n 
improving the seed germination of a l l the c u l t i v a r s of 
tomato sown alone or i n combination with C, album. 
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13, Kargosa cake was also best among three oi lcakes i n 
favourably affecting the growth performance of G.. album 
and five cu l t iva r s of tomato when applied alone or in 
combination witii other chemicals. 
14. Among the tomato cu l t i va r s used i n experirrents, Jut ton 
best of a l l proved to be more to le ran t against the 
competition offered by C.. album than the o thers . The 
s o i l grown with t h i s cu l t i va r s also harboured less 
plant nematodes and pa ra s i t i c fungi. oioux exhibi ted 
leas t tolerance to weed competition among the cu l t i va r s 
t r i e d . The population of plant nematodes and p a r a s i t i c 
fungi was also more i n the s o i l grown with th i s 
c u l t i v a r . 
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